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HIGH  LINE  REPAIR 


THIS  WAGNER  TRANSFORMER 


THAT  PUSH  PETROLEUM 


POWERS-UP 


PLANTATION  PIPELINE 


The  Plantation  Pijjeline  Company 
pumping  station  at  Neese,  Georgia,  is 
part  of  an  underground  transportation 
system  that  pushes  high  quantities  of 
petroleum  products  to  their  market. 

The  Neese  ojx'ration  was  originally 
served  with  power  from  a  44  kv  system 
substation.  However,  the  size  of  the 
pumping  load  which  includes  some 
1800  hp  motors  became  too  great  for 
the  substation  to  handle  adequately. 

To  better  serve  the  load,  Georgia 
Power  Company  recently  installed  a 
110  kv  line  and  built  a  new  substation. 
Wagner  Electric  Corporation  furnished 
the  transformer  rated  at  7500  Kva  for 
this  purpose.  Today,  Plantation 
Pipeline  pumps  with  full  power. 

Now,  what  about  your  power  needs? 
If  they  present  a  critical  (or  even  a 
potential  problem),  call  your  nearby 
Wagner  Sales  Engineer.  He’ll  help  you 
plan  your  power  program  .  .  .  suggest 
Wagner  transformers  that  will  meet 
your  needs  for  years  to  come.  There  are 


SERVING  2  GREAT  GROWTH  I  N  DU  ST  R  I  E  S  —  EL  EC  TR/CA  L  •AUTOMOTIVE 


Wagner  branches  in  32  principal  cities. 

MTainei* 

Elecfiric 

Gbrporation 

B381  PLYMOUTH  AVENUE, 

ST.  LOUIS  33,  MISSOURI 
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racific  SouthwMt  Ragien 

i.  F.  Davanport,  Exacutiva  Vica-Pratidani 
Southarn  California  Ediion  Co.,  Lot  Angalai 
R.  H.  Cockfiald,  Ganaral  Sales  Manager 

Department  of  Water  &  Power,  Lot  Angalat 
Joseph  Pangllly,  Vica-Pratidan* 

Square  D  Co.,  Los  Angalei 
Leonard  Hobbs,  Vica-Prasidant 
Smoot-Holman  Co.,  Inglewood 
H.  C.  Gertter,  Manager,  Western  Zona 
Gattaral  Electric  Supply  Co.,  Lot  Artgalat 
Sidney  Hill 

Hill  Electric  Co.,  Lot  Angeles 
C.  M.  Smith,  Salat  Manager 
Fluor  Corp.,  Lot  Angalai 
Victor  Hsrtlay,  Managing  Director 
PCEA,  Lot  Attgelat 


Northarn  Califoriiia  Region 

Walter  Maytham,  Vica-Prstidant 

Waitinghouta  Electric  Corp.,  San  PrarK'tae 
Morman  R.  Sutherland,  Pratldent 

Pacific  Gat  &  Electric  Co.,  Sen  FrasK'tco 
Fred  Nicholas 

F.  M.  Nicholas  Co.,  San  FrarKitco 
Alfred  H.  AAayar,  Pratldent 
A.  H.  AAayer  Co.,  San  Francisco 
Arthur  Dahl,  Salat  Manager 

Goijaral  Electric  Supply  Co.,  San  FratKitco 
Paul  Churchill,  Regional  Manegar 

Line  Material  Industries,  South  San  FratKitco 
GeoTM  Abbott,  President 
Abbott  Electric  Co.,  San  FratKitco 
Karl  Bautch,  Chief  Electrical  Eitginoor 
Bechtel  Corp.,  San  Francisco 
Walter  Bayha 

Bayha,  Weir  &  Finato,  San  Francisco 


lailerniountain  Region 

R.  D.  Moody,  Manager 

Allit-Chalmort  Mtg.  Co.,  Denver 
David  B.  Hyer  Jr.,  President 

Southern  Colorado  Power  Co.,  Pueblo 
0.  E.  Provost 

Stearns-Roger  Mfg.  Co.,  Denver 
Ralph  Johnson,  Vice-President  B  General 
Manager,  Sturgeon  Electric  Co.,  Denver 
Ken  G.  Eaton,  District  Manner 

Anaconda  Wire  &  Cable  Co.,  Denver 
Howard  Peterson 

Peterson  Co.,  Denver 
W.  W.  Bowman,  Director  of  Publicity 
Utah  Power  &  Light  Co.,  Salt  Lake  City 
A.  E.  Flaming,  District  Manager 

General  Electric  Supply  Co.,  Denver 


Pacific  Norlhwaal  Region 
Eric  Nelson 

Shafer  B  Nelson,  Seattle 
Ralph  James 

Northwestern  Agencies,  Seattle 
R.  B.  Latte,  President 

Industrial  Electric  Co.,  Seattle 
Beverly  Travis,  Contultirtg  Engineer 
Seattle 

Eugene  Starr,  Chief  Engineer 

Bonneville  Power  Administration,  Portland 
Thomas  W.  Deliell,  Chairman  of  Board 
Portland  Ganaral  Electric  Co.,  Portland 
D.  R.  McClung,  President 

Pacific  Power  B  Light  Co.,  Portland 
Jamas  F.  Grieve,  Vlca-Prasldent 
C.  C.  Moore,  Engineers,  Portland 
Max  Wood 

Schwagar-Wood  Co.,  Portland 
R.  H.  Sroufa,  Executive  Vica-Pretidant 
Stubbs  Electric  Co.,  Portland 
Aldan  F.  Krieg,  Managing  Director 
NELPA,  Portland 
lack  D.  Stevens 

Puget  Sound  Utilities  CoutkII,  Seattle 


POSTURE  FOR  A  POLITICAL  YEAR 

In  ilic  loriluoming  year  as  never  before  vve  will  be  observing  politics 
in  action.  The  onlconie  will  liave  much  to  do  with  our  lives.  .Matters 
of  ilirect  concern  to  us  in  both  a  business  and  personal  way  will  be 
planks  in  each  party’s  platform.  In  the  face  of  what  is  becoming  a 
polititally  directed  economy,  we  cannot  escape  the  conclusion  that  to 
survive  we  must  become  polititally  effective.  In  a  country  whose 
direction  is  in  the  hands  of  the  people,  failure  to  take  part  is  as  morally 
wntng  as  tax  evasion  or  draft  dodging.  This  is  Ann'rirn  and  we  hax<e 
to  at  refit  the  lehole  fmckage.  This  includes  an  active  part  in  |x>litits. 

Perhajjs  a  hard  look  at  our  excuses  will  be  revealing. 

l.eave  politics  to  the  pros. 

Politics  is  dirty. 

I  really  wouldn’t  be  much  help. 

.My  company  ihK'sn’t  want  me  in  politics. 

Politics  Is  Pcxiple— and  always  will  be.  In  the  presence  of  PR  men, 
lobbyists.  corjMnate  citi/ens,  the  notion  grows  that  these  professionals 
have  the  matter  in  hand.  Not  so!  \  politician  would  scoff,  “corpor- 
iitions  tlon’t  vote  anti  the  winds  of  their  spokesmen  are  received 
tongue  in  cheek."  These  professionals  best  serve  by  making  the  issue 
clear.  But  ttnly  people  make  it  effective. 

Politics  is  much  like  businc*s.s.  It’s  practical.  It’s  “ruff  ’n  tumble’’— 
sometimes  vicious.  They  play  for  keeps.  When  the  gocnl  guys  lose, 
they  tan  cry  if  they  want,  but  they  had  best  plan  how  to  win  next 
time.  I  here’s  no  for  effort.  It’s  no  game  for  a  Pollyanna— or  a 
hopefid  idealist,  .\fter  listening  to  a  real  political  campaign,  the 
comment  was  made  “this  guy  makes  \Vyatt  Earp  sound  like  a  pansy.” 

To  scorn  politics  as  “dirty”  is  perhaps  an  admission  that  we  tlon’t 
really  understand  the  world  we  live  in.  Is  there  anyone  who  wouldn’t 
welcome  Khrushchev’s  skills  to  our  team? 

In  politics  hard  work  really  pays  off.  Harry  Truman’s  great  cam- 
jjaign  of  19 IS  is  typical.  He  did  it  with  a  minimum  of  party  support. 
In  endless  variation  he  said,  “my  name  is  Harry  Truman  and  I  want 
to  keej)  my  job.”  He  .said  this  to  millions  and  won.  I  his  victory  was  a 
personal  one.  It  underscores  how  a  .small  grou})  of  hard  workers  can 
be  polititally  effective.  It  will  be  the  work,  not  the  money,  that  will 
bring  victory  in  ’60. 

Want  to  get  a  school  bond  through  or  a  new  city  council?  l  ake 
to  the  pavement  if  you  want  to  win. 

Politics  is  a  personal  obligation.  No  company,  for  a  pay  check,  buys 
sour  vote.  We  need  active  effective  industry  people  in  both  parties. 
Edison’s  Jack  Horton  recently  made  it  clear,  “.  .  .  It’s  a  calculated  risk 
we’re  g(»ing  to  have  to  take.  ...  I  think  we  need  to  do  everything  we 
can— including  taking  an  active  part  in  political  campaigns  to 
influence  the  jKjlitical  climate  in  .Sacramento  and  Washington.” 

Many  of  us  have  given  years  to  the  protection  of  our  country.  .Vntl 
259^^  of  our  income  goes  for  its  operation.  .\  small  investment  of 
personal  time  to  direct  it  would  seem  to  be  the  essence  of  common 
sense. 

It  can’t  be  delegated,  (ieorge  won’t  do  it. 
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Every  major  manufacturer  of  competitive  trans¬ 
formers  utilizes  a  shell-type  core-and-coil  de¬ 
sign.  Oil  ducts,  illustrated  by  color  area,  can 
not  be  placed  in  the  portion  of  winding  under  the 
cores  Heat  is  trapped  and  hottest-spot  tempera¬ 
tures  build  up.  Circulating  oil  can  not  get  to  these 
spots  to  carry  the  heat  away.  Result;  oil  stoys 
fairly  cool,  while  windings  sizzle.  Insulotion  de¬ 
teriorates  most  rapidly  in  these  areas,  with  an 
appreciable  reduction  in  transformer  life. 


Uprate  L-M  Round-Wound’ Transformers 
Without  Any  Loss  of  Life  Expectancy 


l-M  transformers  exclusively  incorporate  a  core¬ 
type  core-ond-coil  design,  designated  Round- 
Wound'*  It  is  a  continuously  wound  single  core 
with  coils  wound  directly  on  each  leg  This  ex¬ 
clusive  design,  illustrated  by  the  color  area,  per¬ 
mits  oil  ducts  to  be  concentric  about  the  entire 
winding  Maximum  winding  area  is  exposed  to  oil 
for  rapid  and  efficient  cooling  For  ony  given 
looding,  Round-Wound  transformers  have  con¬ 
siderably  lower  hottest-spot  temperatures  and 
therefore  greater  life  expectancy. 


476 


DISTRtBUTION  TRANSFORMERS  •  RECLOSERS.  SECTIONALIZERS  AND  OIL  SWITCHES  •  FUSE  CUTOUTS  AND  FUSE  UNKS 
LIGHTNING  ARRESTERS  •  POWER  SWITCHING  EQUIPMENT  •  PACKAGED  SUBSTATIONS  •  CAPACITORS  •  REGULATORS 
OUTDOOR  LIGHTING  •  UNE  CONSTRUCTION  MATERIALS  •  PORCELAIN  INSULATORS  •  FIBRE  PIPE  AND  CONDUIT 


All  L-M  Round-Wound  transformers,  serial  number  1,700,000  or  above  (serial  number  7,006,650,  Visalia,  California 
production),  can  be  safely  uprated.  This  uprating  applies  to  transformers  now  in  service  or  in  your  stocks.  It  includes 
all  L-M  transformers  produced  within  the  last  2Vi  years.  Only  L-M  can  safely  offer  this  unprecedented  uprating  be¬ 
cause  of  the  exceptional  cooling  characteristics  of  the  Round-Wound  core-coil  construction.  You  get  the  following 
bonus  uprating  on  Round-Wound  transformers:  _ 


20%  bonus:  5-15  kva,  through  16,340  volts 
20%  bonus:  25  kva,  through  8,000  volts 
12%  bonus:  25  kva,  12,000  through  16,340  volts 
12%  bonus:  37'/t-100  kva,  through  16,340  volts 
5%  bonus:  167  kva,  through  16,340  volts 


Increased  transformer  loading  and  decreased 
transformer  life  expectancy  are  closely  related. 
As  over-loading  increases,  transformer  insula¬ 
tion  breaks  down,  jeopardizing  transformer 
life  expectancy. 

Average  winding  temperature  can  be  partly 
indicative  of  the  damaging  effects  loading  has 
upon  transformers.  Hottest-spot  temperature, 
however,  the  maximum  temperature  within  a 
transfornter  winding,  is  the  one  sure  indicator 
of  potential  winding  failure.  If  the  hottest-spot 
or  maximum  winding  temperatures  are  held 
within  safe  limits,  winding  insulation  is  not 
jeopardized  and  normal  transformer  life  ex¬ 
pectancy  is  maintained. 

Only  the  Line  Material  exclusive  Round- 
Wound  design  can  effectively  cool  the  entire 
winding,  eliminating  extreme  hottest-spots. 
Round-Wound  core  and  coils  have  concen¬ 
tric  cooling.  The  oil  is  free  to  circulate  through 


the  entire  winding.  There  are  no  cramped  areas, 
no  extreme  hottest-spots  in  Round-Wound  de¬ 
sign.  That  is  why  Round- Wound  transformers, 
without  re-design,  can  confidently  be  uprated 
—higher  than  any  competitive  design. 

You  can  uprate  Round-Wounds  without 
exceeding  the  present  ASA-NEMA  standard 
of  65°C  allowable  maximum  rise  in  winding 
hottest-spot  temperature.  And  the  uprated 
transformers  carry  the  full  L-M  transformer 
guarantee. 

The  present  design  of  Round- Wound  trans¬ 
formers  have  been  in  production  for  over  two 
years.  Thus,  the  Round- Wounds  on  your  sys¬ 
tem,  in  your  warehouse,  as  well  as  those  you 
buy  tomorrow,  have  bonus  capacity  and  may 
be  confidently  uprated. 

See  your  L-M  Field  Engineer.  Let  him  pre¬ 
sent  all  the  logical  evidence.  Then  . . .  YOU 
BE  THE  JUDGE. 


You 

BE  THE  JUD6EI 


•  This  is  one  of  o  series  of 
advertisements  in  which  Litre 
Material  is  presenting  facts 
on  distribution  transformers. 

•  In  other  advertiseme/its, 
and  through  colls  by  our  Field 
Engineers,  l-M  will  present 
additional  evidence  lor  your 
consideration 

•  All  we  ask  is  that  you  lis¬ 
ten  to  the  facts,  and  weigh 
the  evidence. 

•  Then  YOU  BE  THE  JUDGE 
of  the  real  values  in  distribu¬ 
tion  transformers. 
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BULLDOG  ELECTRIC  PRODUCTS  DIVISION 
l-T-E  CIRCUIT  BREAKER  COMPANY 


MAXIMUM  HOUSEPOWER 
FOR  ALL-ELECTRIC  HOMES 

luith  BullDog’s  200-Amp  distribution  service  center 


r  Provide  better  electrical  living  with  BullDog’s  PL12A  Pushmatic 
Electri-Center®!  This  residential  distribution  service  system  sup¬ 
plies  34  circuits  to  feed  electric  heating,  air  conditioning,  range, 
oven,  water  heater,  dryer,  plus  lighting  and  general  purpose  circuits 
...  all  from  a  single  compact  200-Amp  12-circuit  panel!  (See  dia¬ 
gram  at  right.)  For  further  information  contact: 

BullDog  Electric  Products  Division,  I-T-E  Circuit  Breaker  Company,  Box  177,  Detroit,  Michigan. 
In  Canada:  80  Clayson  Rd.,  Toronto,  Ont.  Export  Division:  13  East  40th  St.,  New  York  16,  N.Y. 


Consult  the  following  Pacific  Coast  representatives: 


C'.oai«t  KltH'trir  A  Manufacturinfc  (xi.  Younie  Klertric  &  Mffc.  43o.  Safety  Switrhl>oard  C’ompany  Klee.  Prod.  (4>.  of  1.4mi  Angeles 

1733  N.  E.  Seventh  Ave.,  P.  O.  Box  7866  2134  Curtis  St.  910-89th  Avenue  3020  Supply  Ave. 


Portland  12,  Oregon 


Denver  2,  Colorado 


Oakland  21,  California 


Los  Angeles  22.  California 


RANGE 


OVEN 


WATER 

HEATER 


Cat.  No.  PL12A 
Service  Center 


Sub-panel  with  10— 
2-pole  circuits  for 
electric  heat  and  air 
conditioning  .  .  . 
or  a  separate  feeder 
for  electric  heat 
pump. 

Sub-panel  for  20 
general  purpose  and 
lighting  circuits. 
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Meetings  Calendar 


AUGUST 

^12— American  InUilute  of  Electri¬ 
cal  Engineers,  Pacific  general 
meeting,  El  Cortez  Hotel,  San 
Diego. 

2H-26— Western  Electronic  Show  & 
Convention,  Memorial  Sports 
Arena,  Los  Angeles. 


SEPTEMBER 

1-9— Northwest  Electric  Ught  <r 
Power  Assn.,  53rd  annual 
meeting.  Glacier  Park  Lodge, 
Mont. 

7-10— Rocky  M ourttain  Electrical 
League,  annual  meeting,  Den¬ 
ver  Hilton,  Denver,  Colo. 

12-14— International  Association  of 
Electrical  Inspectors,  North¬ 
western  Section,  Sheraton- 
Portland  Hotel,  Portland. 

M-15— Nort/inrsl  Public  Pouer  Assn., 
Accounting  Section,  annual 
meeting,  TVenaUhee,  Wash. 

l8-2t— l/l£l.  Southwestern  Section, 
Mapes  Hotel,  Reno. 

29—San  Diego  Bureau  of  Home 
Appliances,  annual  fall  con¬ 
ference,  Balboa  Park,  San 
Diego,  Calif. 

29-30— iVIPPI’/f,  Power  Use  Section, 
annual  meeting.  Hotel  Mon- 
ticello,  Longview,  Wash. 


FOUR  PRINCIPLES  FOR 
TRANSFORMER  PAINTING 


1.  Color.  There  is  a  direct  relationship  between  color  and 
operating  temperature.  Subox  paints  are  made  in  modern 
colors  to  meet  presefit-day  peak  load  requirements.  They 
are  available  in  standard  grays,  and  also  in  decorator 
shades  for  color-styling  in  residential  neighborhoods. 

2.  Film  Thickness.  When  repeated  coats  of  paint  build  up 
on  a  transformer  they  tend  to  act  as  a  blanket  and  hold 
the  heat  in.  With  Subox  paints,  fewer  coats  are  needed 
and  internal  heat  is  more  efficiently  dissipated. 

3.  Long  Life.  The  paint  on  a  transformer  is  subject  to  wide 
temperature  changes.  All  Subox  paints  contain  suboxide 
of  lead.  This  unique  pigment  remains  chemically  active 
even  after  drying;  builds  a  tough,  fibrous  film  that 
maintains  flexibility  and  does  not  crack,  chip,  peel  or 
blister  even  under  the  most  punishing  conditions. 

4.  Film  Structure.  Aluminum-containing  paints  are  often 
desired  because  they  reflect  sunlight;  however,  in  con¬ 
ventional  paints  of  this  type  the  aluminum  flakes  over¬ 
lap  and  leaf  together  to  form  an  insulating  barrier.  In 
our  Subalox  paints,  the  polished  aluminum  flakes  are 
non-leafing  and  do  not  overlap.  Therefore,  they  promote 
both  reflection  and  better  radiation. 

Leading  electric  utility  companies  use  Subox  paints  for 
transformers.  Write  for  color  card  and  literature. 


OCTOBER 


17-22— A'afiorial  Association  of  Elec¬ 
trical  Distributors,  W ester n 
Region  convention.  Stardust 
Hotel,  Las  Vegas. 

2S-21— National  Electrical  Contrac¬ 
tors  Assn.,  national  conven¬ 
tion  anti  exposition.  Las  Ve¬ 
gas. 


NOVEMBER 

14-15— Pori/ic  Coast  Electrical  Assn., 
Administrative  Services  Section, 
Phoenix,  Arizona. 

25-Dec.  3  — San  Diego  Bureau  of 
Home  Appliances,  annual 
Electric  and  Horae  Appliance 
Show,  Electric  Building,  Bal¬ 
boa  Park,  San  Diego,  Calif. 


DECEMBER 


12-15— Atomic  Industries  Exhibition, 
Masonic  Auditorium,  AIF  — 
Fairmont  Hotel,  ANS— Slark 
Hopkins  Hotel,  San  Francisco. 


Established  1924 


Th«  Ambkr  Co.,  Donvor,  Colo. 

Frod  W.  Carlton  A  Attoc.,  Bufta,  Mont.;  Soattio,  Wash. 
Wm.  J.  Cottrall  A  Attoc.,  Portland,  Ora. 

A.  E.  Cunnin9ham  A  Son,  Lot  Angolat,  Calif. 

Wrathall  A  Kruti,  San  Francitco,  Calif. 

Plant  and  office:  Hackentack,  New  Jersey 
Subox  Co.  of  Canada,  Watton,  Ontario 


16-20— Son  Francisco  H'inter  Market, 
Merchandise  Mart. 
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Shown  here  is  a  section  of  final  testing  area.  Voltage  tests  are  being  applied  to  full  reel  lengths  of  cable  before  shipment 

ANOTHER  BIG  REASON  WHY 

YOU  SHOULO  CONSIOER  ANACONOA  BUTYL  (AB)  CABLE- 

specialized  QUALITY  CONTROL  AND  INSPECTION 


From  the  start:  Raw-material  suppliers  are  required  to  sub¬ 
mit  certified  test  reports.  Then,  tests  and  sampling  at  our 
plant  offer  extra  protection  even  before  production  begins. 
To  finish:  Here’s  the  final  inspection  line  where  the  finishing 
touches  are  appli’ed  and  where  every  inch  of  cable  is  care¬ 
fully  inspected.  Perhaps  you  already  know  that  Anaconda 
test  procedures  are  much  above  industry  standards.  But  do 
you  know  that  test  voltages  on  Anaconda  Butyl  ( AB )  Cable 
are  125%  of  industry  standards— that  minimum  corona  level 
is  150%  of  rated  voltage  to  ground? 

Quality  control  at  Anaconda  is  more  than  mere  testing 
and  inspection.  It  is  built  into  every  manufacturing  step. 
That’s  why  you  can  be  sure  your  Anaconda  cable  will  be  of 


high  quality— why  you  can  be  sure  Anaconda  Butyl  (AB) 
Cable  is  the  finest  rubber-insulated  cable  you  can  buy. 

Everything  you  need  to  know  about  Anaconda  Butyl 
(AB)  high-voltage  cable  is  neatly  summed  up  in  a  new 
booklet,  DM-5903,  “Anaconda  High-Voltage  Durasheath* 
Cable.”  For  your  copy,  write  to;  .\naconda  Wire  &  Cable 
Co.,  25  Broadway,  New  York  4,  N.  Y.  •Res.  U.S.  Pat.  Off.  60SS6 

ASK  THE  MAN  FROM 

AnacondA' 

ABOUT  BUTYL  (AB)  HIGH-VOLTAGE  CABLE 


FASTEST  WESTERN  SERVICE — At  Orange,  California,  Anaconda's  expanded,  modernized  mill  fabricates  and  stocks  copper  and  aluminum  wire  and  cable  for  every  type 
of  application.  Anaconda  assures  the  fastest  possible  service  on  oil  West  Coast  needs.  See  Anaconda  Sales  Offices:  los  Angeles,  San  Francisco,  Seattle,  Denver, 
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ONE  OF  A  SERIES. ..  j 

Improved  safety  to  system, 
personnel  and  equipment 
provided  in  new  SFg  gas  breaker 

. . .  improved  performance  from  69  to  460  kv  and  beyond 


The  unusual  characteristics  of  the  new  arc  extin¬ 
guishing  medium,  SFe  (sulfur-hexafluoride)  gas,  have 
made  possible  a  power  circuit  breaker  of  unequaled 
safety.  For  example,  a  single  operating  mechanism 
mechanically  connected  so  that  all  contacts  open 

and  close  simulta¬ 
neously  insures  reliable 
relay  operation.  Addi¬ 
tional  benefits  are  found 
in  its  dead-tank  con¬ 
struction,  low,  acces¬ 
sible  design  and  an 
advanced  interrupting 
technique. 

Most  important  for 
breaker  applications  is 
the  arc-quenching  abil¬ 
ity  of  SFe.  The  gas  is 
able  to  change  the  arc 
path  from  a  good  con¬ 
ductor  to  an  excellent 
insulator  in  a  few 
microseconds  following 
current  zero.  This  re¬ 
markable  electronega¬ 
tivity  characteristic 
makes  SFe  an  ideal  in¬ 
terrupting  medium. 

During  arcing,  a  neg¬ 
ligible  quantity  of  SFe 
is  decomposed.  After  the  arc  is  extinguished,  how¬ 
ever,  practically  all  of  these  decomposition  products 
recombine  to  form  SFe.  The  minute  remaining  gas¬ 
eous  arc  products  are  effectively  removed  by  filters 
of  activated  alumina. 

The  high  dielectric  strength  of  SFe  at  relatively 
low  pressure  makes  practical  a  dead-tank  design  of 
minimum  size  and  weight.  Dead-tank  construction 


60- CYCLE  DIELECTRIC  STHEM6TH 
OF  SFg  CAS 


permits  operating  personnel  to  work  near  the  ener¬ 
gized  breaker  in  complete  safety. 

Clearances  in  the  compact  230-kv  tank  were 
tested  at  the  High  Voltage  Lab  . . .  found  more  than 
adequate  to  withstand  60-cycle  test  voltage  of  425 
kv  and  BIL  test  voltage  of  900  kv  at  normal  pres¬ 
sure  .  .  .  and  still  withstand  twice  line-to-ground  sys¬ 
tem  voltage  at  zero  gauge  pressure. 
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Inert  SFe  ia  both  nonflammable  and  nontoxic,  providing  a  breaker  with  the  inherent  safety  needed  in  ail  installationa. 


Use  of  a  horizontal  interrupter 
in  the  Westinghouse  breaker 
provides  another  important 
personnel  safety  factor.  The 
interrupter  is  readily  accessi¬ 
ble  at  ground  level  ...  no 
ladders  or  scaffolding  is  needed 
to  make  inspections. 

In  the  Westinghouse 
breaker,  current  transformers 
are  provided  on  both  sides  of 
each  pole.  This  design  makes 
possible  overlapping  relay  pro¬ 
tection.  Also,  provision  is 
made  for  mounting  two  CT’s 
around  each  bushing.  Being 
externally  mounted,  they  are 
easily  installed. 

For  phone  number  of  closes! 


For  the  first  time  in  more  than  half  a  century,  West¬ 
inghouse  has  deviated  from  its  proved  condenser 
bushing  design  to  provide  another  forward  step  in 
the  newSFe  gas  breaker.  The  drawing  at  left  shows 
the  hollow  bushing  which  is  open  to  the  main  breaker 
tank  and  filled  with  SFe  gas,  a  self-healing  dielec¬ 
tric.  There  is  no  organic  insulation  to  break  down. 
There  is  no  porcelain  under  high  pressure  as  an 
added  safety  factor. 

To  learn  more  about  the  increased  breaker  life, 
reduced  maintenance  and  lower  installation  cost  of 
the  SFe  gas  breaker,  call  your  Westinghouse  sales 
engineer.  Or,  write  Westinghouse  Electric  Corpora¬ 
tion,  P.O.  Box  868,  Pittsburgh  30,  Pa.  j-6ioo4 

Westinghouse  ® 

ive  see  advertising  index  in  back  of  book. 
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LIVE  BETTER 
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Are  the  appliances  you  want  most 
in  the  new  home  you  plan  to  buy? 


The  Medallion  award  on  a  new  home 
guarantees  you  major  electrical  appliances, 
already  installed.  And  you  get  ample  wiring 
...full  Houscpower  for  future  needs ...  p/us 
lighting  which  is  both  functional  and  beautiful. 

So  look  for  the  Medallion  -national  sym- 
bol  of  better  housing  and  modem  electric  liv¬ 
ing.  It  identifies  today’s  best  new-home  buys 
in  every  style,  size,  location  and  price  range. 
No  family  should  buy  a  home  without  the 
Medallion  Home  award. 


Every  MEDALLION  HOME  has  an 
all-electric  kitchen  with  electric 
range  and  oven  —  and  more  from 
this  list  of  additional  appliances: 


Electric  DRYER 
Electric  WASHER 
Electric  DISHWASHER 
Electric  REFRIGERATOR 
Electric  WATER  HEATER 
Electric  GARBAGE  DISPOSER 


COMPANY*Wp.»o»  LIVE  BETTER-ELECTRICALLY 


SOUTHERN  CALIFORNIA 
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Wily  settle  for  less.  wHen  ... 

General  Electric  Transformers 
give  you  added  KVA, 
with  the  same  operating  life- 
at  no  price  premium 

Major  Insulation  development  provides 

12  percent  more  kva  capacity.  Here  are  tlie  facts  .  .  . 

General  Klectric's  complete  line  of  oil-filled  55*065’ 
distrilmtion  transformers  provides  12  percent  more  kva 
capacity — at  no  price  increase  or  loss  in  normal  oper¬ 
ating  life.  I'liis  ailded  capacity  is  matle  possible  by  using 
IVrmalex*  insulation — a  major  innovation  in  trans¬ 
former  insulation  systems  wbicb  was  developed  by 
General  Klectric  and  is  used  in  oil-filled  distribution 
transformers. 

Tbe  use  of  superior  I’ermalex  insulation  permits 
transformer  operation  at  higher  average  winding  rise 
(6.S  G)  without  loss  of  normal  operating  life.  This 
means  you  can  carry  12  percent  more  kva  with  General 
Electric  I’ermalex  insulatetl  transformers. 

Every  General  Electric  55’® 65"  transformer  has  a 
second  nameplate  kva  rating.  The  new,  higher  rating 
ndlects  the  12  percent  kva  increase— allowing  you  to 
utilize  the  added  capacity  within  yt)ur  estahlished  load¬ 
ing  practices.  Aiul  the  new  rating  retains  the  same  design 
margin  in'tween  stated  temperature  rise  and  actual  rise — 

*Trad0mork  of  Gonorot  Bhctrk  Co. 


consistent  with  traditional  General  Electric  distribution- 
transformer  design  practices. 

General  Electric’s  new  approach  to  greater  kva  ca¬ 
pacity  is  accomplished  through  advanced  interior  trans¬ 
former  design.  Permalex  transformers  retain  the  same 
small  size  and  light  weight — but  with  substantially 
increased  kva  capacity. 

Before  you  buy  another  transformer,  ask  your  G-E 
Sales  Engineer  to  show 
you  the  story  of  the 
55’® 6S  transformer.  It 
takes  just  a  few  minutes 
and  can  save  you  many 
dollars  in  transformer  in¬ 
vestment  and  operation. 

Or,  write  for  more  infor¬ 
mation  to  Section  482-08, 

General  Electric  Co., 

Schenectady,  N.  Y. 


Tigress  Is  Our  Most  Important  Product 


GENERAL 


ELECTRIC 


COMPLETE  LINE  OF  55*067  POLE-TYPE  TRANSFORMERS  now  available 
from  C-E  warehouses  across  the  country.  Instrumental  in  the 
development  of  this  new  transformer  design  were  Dr.  R.  Flowers, 
insulation  laboratory  chemist  and  co-inventor  of  patented  cyano- 
ethylated  kraft;  J.  Silverstein  (front).  Product  Planning  Specialist; 
and  J.  Leslie,  insulation  laboratory  chemist. 


For  phone  number  of  closest  representative  see  advertising  index  in  back  of  book. 


CIRCLE  A-W  PRODUCTS  Co 

P.O.  Box  1171,  Modesto,  Calif. 
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OUR  HEAD  TOO  BIG? 


We  are  proud  of  our  recently  expanded  plant  because 
it  gives  us  more  room  to  grow.  But  more  important, 
we  can  now  carry  a  larger  and  more  complete 
inventory  which  will  help  us  fill  your  orders  faster 
than  ever  before.  Test  us,  you'll  see.  Our  service 


can 


Our  model  is  two-year-old  Karen 
Floyd,  another  granddaughter  of 
Al  Johnson,  president  of  Alwalt 
Manufacturing  Company  and 
Circle  A-W  Products  Company. 


Circle  A-W  Products  ManufacturecJ  by  Alwalt  Manufacturing  Company 

WIRING  GUTTER  AND  FITTINGS  METER  AND  BREAKER  ASSEMBLIES 

TRANSFORMER  CABINETS  SCREW  COVER-BOXES 

HINGE  COVER-BOXES  2 >4^?^  S  WEATHERPROOF  BOXES 

UTILITY  BOXES  ^  CABINET  BOXES 

HINGE  COVER  WIREWAY  AND  FITTINGS  METER  TROUGHS 


For  phone  number  of  closest  representative  see  advertising  index  in  back  of  book. 
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Triplex  Secondaries  by  SOUTHERN  ELECTRICAL  Take  on  Lasting  Color  With  HYPALON'^* 
COLOR-CODED  CABLES  Insulated  With  HYPALON®  Have 
These  Major  Advantages; 

•  Positive  phase  identification,  permitting  load  (  i — > 

balancing; 

•  Available  in  black,  electrical  red  and  electrical 


•  Outstanding  resistance  to  ozone; 

•  Excellent  resistance  to  heat,  chemicals,  flame; 

•  Improved  resistance  to  compression  cutting 
when  used  on  COMPRESTO®; 

•  HYPALON®  can  be  stripped  freely  at  field  ' 

temperatures; 

•  Electrical  properties  of  HYPALON®  permit  its 
being  rated  as  a  600-volt  class  multiplex  cable. 

'Synthetic  rubber  covering  with  properties  that  exceed 

Two-Coat  coverings  for  service  drop  cables. 

Hypalon®  is  a  registered  trademark  of  E.  I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Compresto®  is  a  registered  trademark  of  Southern  Electrical  Company. 


Souilteful 


CHATTANOOGA,  TENNESSEE 


METALS  DIVISION 
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Another  new  development  from  DuPont 


Hypalon...an  improved 
jacketing ^^and  insulation 
material  for^^^wire  and  cable 


New  insulated  secondary  phase  wire  introduced  by  Southern 
Electrical  Company,  using  a  Hypalon  compounded  jacket,  is 
available  in  black,  gray  or  electrical  red.  Hypalon's  excel¬ 
lent  color  retention  means  positive  phase  identification,  easier 
tap-in.  New  cable  has  a  600-volt  rating. 
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New  synthetic  rubber  combines  excellent 
mechanical  and  aging  properties ...  permits  color  coding 
of  high-performance  triplex  secondary  cable 


The  key  improvement  in  this  new  triplex  sec¬ 
ondary  cable  is  jacketing  and  insulation  of 
tough,  weather- resistant  Du  Pont  Hypalon. 
Designed  to  meet  the  requirements  of  increased 
power  consumption— brought  on  by  a  growing 
population  and  heavier  industrialization— the 
cable  relies  on  new  Du  Pont  Hypalon  synthetic 
rubber  to  provide  a  combination  of  properties 
found  in  no  other  jacketing  material. 

For  example,  Hypalon’s  permanent  color- 
ability  now  permits  color  coding  of  secondary 
network  cable  for  positive  phase  identification. 
Its  e.xceptional  resistance  to  heat  and  flame  as¬ 
sures  safe,  dependable  operation  during  periods 
of  severe  electrical  overload.  Hypalon’s  out- 
.standing  resistance  to  weather,  aging,  ozone, 
sunlight,  abrasion,  oil  and  chemicals  means  long 
life  and  economical  performance  under  every 
condition  encountered  in  rugged  line  service. 
And  Hypalon’s  electrical  properties  permit  a 
single  e.xtrusion  to  act  as  both  insulation  and 
jacket  .  .  .  resulting  in  a  significant  reduction 
in  wall  thickness. 


less.  On  service  drop  wire,  it  meets  the  highest 
requirements  for  insulation  . . .  provides  needed 
resistance  to  burning  or  flowing  at  high  tem¬ 
peratures.  Other  potential  uses  include  spaced 
aerial  cable  (rated  at  15  KV  and  up),  direct 
burial  power  cable,  automotive  wire,  mine  trail¬ 
ing  cable,  building  wire  and  appliance  cord.  Ex¬ 
plore  the  many  ways  Hypalon  jacketing  and 
insulation  can  improve  performance  of  the  cable 
you  use.  For  information,  write  E.  I.  du  Pont 
de  Nemours  &  Co.  (Inc.),  Elastomer  Chemicals 
Dept.  EW-8,  Wilmington  98,  Delaware. 

HYPALON® 

SYNTHETIC  RUBBER 


■tC.  U.  S.  Mt 

Better  Things  for  Better  Living 

. . .  through  Chemistry 


Atop  a  utility  pole, 
a  Community  Public 
Service  lineman 
strings  Compresto® 
triplex  secondary 
wire  near  Texas 
City,  Texas.  CPS 
was  the  first  to  in¬ 
stall  new  Hypalon 
jacketed  secondary 
cable. 


CONCENTRATION 


J 


RT&E  was  founded  and  operates  today  on  a  very  basic  premise:  do  one  thing  and  do  it 
better  than  anyone  else.  That’s  why  you’ll  find  engineers  at  RT&E  thinking  and  doing 
things  with  transformers  that  nobody  else  has  ever  done . . .  why  engineering  talent  at  RT&E 
is  concentrated  on  one  idea  ...  a  better  transformer.  This  concentration  can  pay  off  for  you. 
Proof?  Write  for  Bulletin  101. 

RT&E  Corporation  *  Waukesha,  Wisconsin  *  Portland,  Oregon  *  Arlington,  Texas 


00 
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ENGINEERED  INTO 
BLACKBURN 
ALL-ALUMINUM 
2-BOLT  CLAMPS.. 


Type  2-A 


ALL  WEATHER  PROTECTION 

On  -A-l-ULmimam  or  Oonneotions 


Contact  surfaces  guarded  by  rainshield  design  of  cast¬ 
ings  inhibitor  will  not  “wash  out”  even  under  driving 
wind  and  rain. 

Condensation  is  drained  off  through  ports  in  castings 
regardless  of  installation  position — never  allowed  to 
accumulate  around  the  conductors. 

Designed  with  hot  stick  crews  in  mind. 

Massive  all-aluminum  clamp  —including  hardware — may 
be  used  on  aluminum  or  on  copper  conductors  with 
inhibiting  compound.  Extra  thick,  highly  conductive 
aluminum  spacer  separates  dissimilar  conductors  for 
added  corrosion  protection. 

Four  clamps  accommodate  a  wide  range  of  wire  sizes — 
main  from  6  to  795  ACSR,  tap  from  8  to  397.5  ACSR. 
Write  for  samples  and  literature. 


For  complete  information 
and  test  data:  Send  for 
Bulletin  #6003 


Ja.sper 


Corporation 

1525  Woodson  Road  •  St.  Louis  14,  Mo. 


For  phonf  number  of  closest  representative  see  advertising  index  in  back  of  booh. 
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NEW  WESTINGHOUSE 
V-2  SWITCH 
EASIEST  TO  INSTALL 
AND 

OPERATE 
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Mounted  horizontally,  vertically  x)r  underslung,  you’ll  find  the  new  Westinghouse  V-2  air  break  switch 
easiest  and  quickest  to  install  and  adjust .  .  .  saves  crew  time.  Westinghouse  engineers  considered  all 
installation  and  alignment  problems,  then  carefully  designed  them  out  of  the  V-2  while  making  its  opera¬ 
tion  as  effortless  as  possible.  Here  are  some  highlights  of  the  new  V-2  switch: 

POSITIVE,  ENCLOSED  STOPS,  easily  adjusted  during  installation  by  accessible  threaded  studs,  precisely 
regulate  blade  travel  in  any  mounting  position.  Stops  cannot  malfunction  even  under  icy  conditions. 

PROTECTED  ADJUSTABLE  SLIP  JOINT  in  quick-access  enclosure  allows  positive,  simple,  in-field  posi¬ 
tioning  of  blade  in  break  jaw.  Correct  positioning  eliminates  blade  motion  and  contact  burning  during 
fault  conditions. 

NEW  SPLIT-TYPE  ROD  ENDS  for  interphase  pipe  provide  easy  preliminary  adjustment,  with  piercing  set 
screws  to  hold  final  settings. 

LONG-TERM,  LOW  OPERATING  EFFORT  is  assured  by  teflon-coated  bushings  on  all  live-side  bearings. 
Bushings  are  almost  frictionless,  resist  corrosion,  never  need  lubrication.  Mean  longlife,  less  maintenance. 

In  addition  to  these  benefits,  the  new  V-2  switch  retains  the  unique  mechanical  advantages  of  the  pio¬ 
neering  “V”  design— such  as  the  solid  current-carrying  bridging  member  enclosed  at  blade  hinge,  yet 
completely  inspectable  .  .  .  universal  operating  lever  on  driven  pole  .  .  .  rotating  insulator  bearing  re¬ 
cessed  in  base  . . .  and  the  ability  to  operate  positively  and  safely  under  adverse  atmospheric  conditions. 

WANT  MORE  INFORMATION  on  the  new  Westinghouse  V-2  switch?  Contact  your  nearby  Westinghouse 
sales  engineer  or  write  Westinghouse  Electric  Corporation,  P.O.  Box  868,  Pittsburgh  30,  Pennsylvania. 


J-61002-R 


vou  CAN  Bi  SURE. ..IF  itsA^^s  t  i  n^hou  S6 


MAINTENANCE  IS  MINIMIZED  in  V-2  switch  by  non- 
corrosive,  teflon-coated  bushings.  Uncoated  bush¬ 
ing  at  left  is  badly  corroded  after  1000-hour  salt 
spray  test.  Coated  bushing  (center)  is  unharmed. 
Bushing  at  right,  even  with  outside  teflon  coating  de¬ 
liberately  removed,  is  nearly  perfect,  protected  by 
teflon  which  penetrated  metal. 


EASY  PRELIMI- 
NARY  ADJUSTMENT 
of  interphase  pipe 
is  provided  by  new 
split-type  rod  ends. 
Piercing  set  screws 
hold  final  settings 
securely. 


SIMPLE  INSTALLATION,  EASY  OP¬ 
ERATION  of  the  new  Westinghouse  V-2 
switch  are  achieved  because:  (1) 
threaded  studs  adjust  enclosed  stops 
that  control  blade  travel;  (2)  enclosed 
slip  joint  provides  simple  alignment  of 
blade  in  break  jaw;  and  (3)  teflon- 
coated  bushings  on  live-side  bearings 
reduce  operation  friction. 


CORRECT  BLADE  POSI¬ 
TIONING  in  the  break  jaw  is 
possible  with  enclosed,  easy- 
access  adjustable  slip  joint. 
Adjusting  nut  positions  blade 
for  precise  coordination  with 
blade  stop  in  break  jaw  to 
eliminate  contact  burning 
under  fault  conditions.  Ad¬ 
justment  can  be  easily  made 
in  the  field  regardless  of 
switch  mounting  position. 
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NOW!  a  Recessed  Troffer 
that  has  EVERYTHING 


2'x4'  LU  M  I  N  Al  R  E 


0„,_.  .  Ten  mounting  styles,  tailored  to  fit  various  types 

Only  5-m.  deep.  2-ft.  wide  by  4-ft.  long.  Qf  man-hours  and  money. 


e 

e 

o 

0 


For  2,  3,  4  or  6  rapid  start  lamps. 


Choice  of  8  different  diffusers  to  meet  specific 
lighting  needs. 

Easy  and  fast  to  install ...  4  "jacks”  flip  outward 
to  support  fixture  on  wood  or  metal  furring. 

Leveling  screws  adjusted  from  below.  No  above- 
the-fixture  work  necessary  after  service  lines  are  in. 


0 

o 

© 

0 


Finest  of  finishes:  Electrostatically  applied,  baked- 
on  Permalux . . .  reflectance  85%  or  more. 

Metal  given  5-stage  rust  inhibiting  treatment 
before  finishing. 

Touch-type  latch  for  easy  relamping.  Entire  panel 
easily  removed  without  tools.  (Safety  hinges  pre¬ 
vent  dislodging  when  panel  swings  free.) 

CBM  certified  ballasts  mounted  outside  heat  zone. 
Knockouts  conveniently  distributed,  top,  sides 
and  ends. 


For  the  Architect  —  clean,  flush  mounted  . . .  adaptable  to  various  ceilings  .  .  .  versatility 
allows  complete  freedom  of  design. 

For  the  Engineer— Dependable  lighting  performance  and  fixture  construction. 

For  the  Electrical  Contractor  —  Housing  shipped  complete,  ready  for  easy  one-man 
installation. 

For  the  User-Owner  —  Years  of  trouble-free  service  with  a  minimum  of  maintenance 
expense.  ^ 

eS^  ■ .  A 

Also  available  as  "BEVERLY"  1x4  model  •  Write  for  detailed  information  to:  £ 


SMOOT- HOLMAN  COMPANY,  Inglewood,  California 

For  phone  number  of  closest  representative  see  advertising  index  in  back  of  book. 
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MASTCII  STKCCT  LlOHTtlG  fi 


OROVILLE 


BUTTE  COUNTY 


(left  to  right)  Howard  Beeler,  PG&E  representative;  Oroville  Mayor  Conrad  Weisker;  and  City  Mgr.  R.  M.  Carpenter. 


Planned  lighting  pays  in  the 
“City  of  Gold” 


Oroville  has  a  new  look  in  1960!  Streets  are  bright,  safe 
and  friendly — thanks  to  a  new  Master  Plan  for  street 
lighting.  The  accident  rate  for  both  drivers  and  pedes¬ 
trians?  Down!  Nighttime  shopping  business?  Up!  Civic 
pride  is  bolstered  . . .  even  real  estate  values  have  a  way 
of  rising  in  the  light  of  good  community  housekeeping. 

Want  to  bring  safe,  friendly  streets  to  your  town?  Ask 
a  PG&E  office  for  a  Master  Street  Lighting  Plan.  Also 
pick  up  the  free  booklet  “Modern  Street  Lighting  for 
Your  Community.” 


“Downtown  business, 
civic  pride,  both  gain  from 
new  street  lighting,” 
says  Oroville  Mayor! 


Day-Brite  lighting  helps  make  the  new  Pius  XII  Memorial  Library  a  center  of  attraction  on  the  St.  Louis  U.  campus. 


NATION’S  LARGEST  MANUFACTURER  OF 
COMMERCIAL  AND  INDUSTRIAL  LIGHTING  EQUIPMENT 


How  Day-Brite  ligliting  ’’sells” 
reading  in  tlie  new 
Pius  XII  Memorial  Library 


From  the  architect’s  first  draft  to  the  final  choice  of  curtains,  St.  Louis 
University’s  modern  new  library  was  planned  with  one  goal  in  mind: 
to  encourage  students  to  use  it. 


Self-service,  ojjen-type  book  shelves  were  used  to  invite  “browsing” 
among  the  stacks.  “Wide-open”  interior  design  helped  create  a  pleas¬ 
ant  atmosphere.  In  addition,  comfortable  bright-colored  furniture 
was  contrasted  against  light-colored  walls  and  a  noiseless  cork  floor. 


Lighting,  of  course,  was  a  major  consideration.  It  had  to  facilitate 
reading  and,  at  the  same  time,  add  to  the  over-all  cheerfulness. 
Day-Brite  lighting  was  specified  for  high-level,  high-quality  illumi¬ 
nation  and  clean,  iiKKlern  fixture  design. 


Good  vision  calls  for  good  lighting.  And  you  display  good  vision 
when  you  call  in  your  Day-Brite  representative  early.  Doij-Brite 
Lighting,  Inc.,  6260  N.  Broadway,  St.  Louis,  Mo.,  and  Santa  Clara, 
Calif.  In  Canada:  Amalgamated  Electric  Corp.,  Ltd.,  Toronto  6,  Ont. 


Arch/teet  and  Engineer:  Leo  A.  Daly  •  Electrical  Contractor:  Sachs  Electric  Corp. 
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I  HERE'S  A  NEW,  BETTER  METHOD  | 
I  OF  ELECTRICAL  DISTRIBUTION  I 


“Speedbus,”  National  Electric’s  new  100  amp  busway, 
goes  in  so  fast,  and  is  priced  so  low  that  in  most  instal¬ 
lations  it  actually  is  more  economical  to  use  than  con¬ 
duit  or  cable ! 

Never  before  has  as  compact  and  convenient  a  dis¬ 
tribution  system  been  made  available.  Never  before  has 
such  wide  application  of  busway  been  possible.  In  almost 
any  commercial  or  industrial  location  where  both  power 
and  lighting  are  required,  this  new,  completely  flexible, 
factory-assembled  busway  will  serve  best. 

’’Speedbus”  can  be  plugged  in  from  either  side,  back- 


to-back — 16  usable  outlets  in  every  ten  foot  length. 
Bolted  connections  on  case  and  conductor  assure  posi¬ 
tive  grounding  continuity  and  electrical  contact.  Erec¬ 
tion  of  “Speedbus”  is  simple — using  only  hand  tools. 
Lightweight  sections  incorporating  aluminum  bus  bars 
are  easy  to  lift,  and  require  fewer  hangers. 

For  complete  information  on  how  to  improve  your 
electrical  lighting  or  pwwer  distribution  while  saving 
money,  call  N-E  Man,  or  write  for  literature.  National 
Electric  Division,  H.  K.  Porter  Company,  Inc.,  Porter 
Building,  Pittsburgh  19,  Pa. 


NATIONAL  ELECTRIC  DIVISION 


H.  K.  PORTER  COMPANY,  INC. 


FOtTEX  SERVES  INDUSTRY  with  steel,  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment,  electrical  wire  and  cable,  wiring 
systems,  motors,  fans,  blowers,  specialty  allays,  paints,  refractories,  tools,  forgings  and  pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 


For  phone  number  of  closest  representatwe  see  adsiertising  index  in  hack  of  book. 


u  . 
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Moloney  combination  transformer  and  auto  transformer  now  in  operation  for  a 
large  midwestem  utility.  Voltage  ratings  are:  HV  161  KV  Grd.  Y  @  160  MVA, 
LV  115  KV  Grd.  Y  @  118  MVA,  TV  13.8  KV  delta  @  42  MVA.  HV  and  LV 
windings  have  a  one  step  reduction  in  BIL.  No-load  tape  are  provided  in  the  HV 
and  TV  windings.  LTC  equipment  provides  +  or — 10%  regulation  at  TV  terminals. 

This  unit  operates  in  parallel  with  fovir  other  transformers  and  meets  the  follow* 
ing  three  conditions  of  loading : 

HV  160  MVA  LV  118  MVA  TV  42  MVA 

HV  118  MVA  LV  118  MVA  TV  Idle 

HV  42  MVA  LV  Idle  TV  42  MVA 

The  many  conditions  met  in  designing  this  unit  sure  evidence  of  Moloney’s  ability 
to  provide  power  transformers  for  every  application.  Specify  Moloney  .  .  .  All 
Along  The  Line.  mmo-h 


S/hce  . .  MORE  POH^ER  70  YOU 


MOLONEY  ELECTRIC  COMPANY 


Transformers  for  Utilities,  Industry  and 
Electronic  Applications 


FACTORIES;  ST.  LOUIS  20,  MO.  •  TORONTO.  ONT.,  CANADA  •  SALES  OFFICES  IN  ALL  PRINCIPAL  CITIES 


For  photte  itumber  of  closeit  represeulatwr  are  advertising  index  in  back  of  book 


August  1 960— Electrical  West 


r-A 


160,000  KVA 
CLASS  FOA 
16  1  K  V,  LTC 
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What  New  Metal 


Stored  energy  as  standard 


Has  closed-door  drawout 


For  complete  answer,  send  for  new  illustrated  Bulletin  2801-2A.  And  ask  to  see 
sound  strip  film  that  shows  you  every  detail  in  only  18  minutes.  Can  be  shown 
to  you  singly  or  to  your  group.  Contact  your  nearby  I-T-E  sales  office.  Or  write 
1-T-E  Circuit  Breaker  Company,  Dept.  SW,  1900  Hamilton  St.,  Phila.  30,  Pa. 
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Clad  Switchgear... 

More  elbow  room  inside ...  Yet  fits  in  tighter  spaces  ? 


fa 


l-T-E  CIRCUIT  BREAKER  COMPANY 


For  phone  number  of  clo%est  represenlath'e  see  advertising  index  in  bark  of  book. 
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Cooler  cables  at  lowest  costs  with  Transite  Ducts! 


Do  you  know  that  electrical  system  losses  amount  to  more  than  four 
hundred  million  dollars  annually?  Research  shows  that  these  losses 
can  be  drastically  reduced  by  improving  the  dissipation  of  heat  from 
conductors  under  load.  The  most  efficient  and  economical  way  to  ac¬ 
complish  this  is  with  inorganic  Transite"^  Ducts. 

Tests  prove  that  asbestos-cement  Transite  Ducts  can  actually  have 
as  much  as  110.6%  greater  heat-carrying  ability  than  organic  ducts. 
This  means  that  when  a  conductor  is  supplying  a  given  load,  its  tem¬ 
perature  will  be  substantially  lower  in  Transite.  These  cooler  cables 
result  in  lower  electrical  resistance  with  correspondingly  lower  I'^R 
losses.  At  a  $20  KW  cost,  this  can  save  you  as  much  as  $8.20  per 
thousand  feet  a  year.  Lower  operating  temperatures  mean  longer 
cable  life  and  more  reliable  service,  too ! 

Because  of  their  10'  lengths  and  speedy  coupling  method,  Transite 
Ducts  can  be  installed  at  the  low’est  cost.  Get  the  full  story  by  w^riting 
Johns-Manville,  Box  14,  EVV'-8.  New  York  16,  N.  Y.  In  Canada:  Port 
Credit,  Ontario. 


Johns-Manville 


T 


ELECTRIC 


GENERAL 


COMMONWEALTH  EDISON'S  180,- 
000-kw  Dresden  station,  the  nation's 
largest  all-nuclear  power  plant,  began 
supplying  power  in  April,  1960. 


TO  BE  COMPLETED  IN  1962,  this 
plant  of  Consumers  Power  Company 
will  contribute  to  a  rapidly  growing 
boiling  water  reactor  technology. 


THE  VALLECITOS  BOILING  WATER 
REACTOR  is  part  of  G.E.'s  Vallecitos 
Atomic  Laboratory,  the  world's  largest 
privately  owned  nuclear  laboratory. 


FIVE  YEARS  AGO  General  Electric  established  its  Atomic 
Power  Equipment  Department  to  consolidate  the  Company’s 
work  on  commercial  applications  of  nuclear  energy.  After  three 
years  of  research  and  development,  the  Department  set  two 
closely  related  goals  of  interest  to  electric  utilities: 

•  continued  improvement  of  the  boiling  water  reactor,  which 
General  Electric  research  had  shown  to  be  the  reactor 
type  most  likely  to  bring  economical  nuclear  power  fastest, 
and  at  least  cost 

•  attainment  of  competitive  nuclear  power  in  high-fuel-cost 
areas  by  1965 

IN  APRIL  1960  an  important  event  symbolized  the  rapid 
progress  made  toward  the  first  goal.  Commonwealth  Edison’s 
Dresden  station,  the  nation’s  largest  all-nuclear  power  plant, 
produced  its  first  power  for  the  Chicago  area.  Boiling  water 
reactor  technology  has  been  advanced  considerably  by  design, 
construction,  and  test  experience  at  Dresden. 

DURING  THE  NEXT  FEW  YEARS  a  series  of  boiling  water 
reactor  power  plants  will  be  constructed,  each  making  a  signifi¬ 
cant  contribution  to  the  attainment  of  the  second  goal,  com¬ 
petitive  nuclear  power.  These  plants  are  part  of  Operation 
Sunrise,  a  General  Electric  technical  development  program  which 
has  already  resulted  in  several  innovations  with  significant  cost¬ 
cutting  potential : 

•  Pressure  suppression,  which  eliminates  the  need  for  large 
spherical  containment  vessels  in  some  applications 

•  Nuclear  superheat,  which  results  in  an  improved  heat  rate 

e  Internal  steam  separation,  which  eliminates  the  need  for 

high  steam  drums  and  extensive  piping 

Two  50,000-kw  Operation  Sunrise  plants  will  be  completed 
by  1962 — Pacific  Gas  Ds  Electric  Company’s  Humboldt  Bay  sta¬ 
tion  and  Consumers  Power  Company’s  Big  Rock  plant.  Operating 
experience  gained  from  these  and  other  evolutionary  plants,  as 
well  as  from  Dresden  and  from  General  Electric’s  Vallecitos 
Boiling  Water  Reactor,  will  help  cut  the  cost  of  nuclear  power 
further. 


IN  THE  1970'S  nuclear  fuel  will  achieve  conventional  status 
throughout  the  United  States.  The  co-operation  of  electric 
utilities,  the  Government,  and  manufacturers  toward  this  end 
is  an  indication  of  a  progressive  attitude  toward  technological 
development,  an  attitude  which  will  help  this  country  main¬ 
tain  its  international  prestige  and  security.  For  more  informa¬ 
tion  on  Operation  Sunrise,  write  for  publication  GED-3750, 
General  Electric  Company,  Section  604-05,  Schenectady  5,  N.  Y. 


General  Electric  reports  on  developments  in  • . .  NUCLEAR  POWER 


Coming  Closer: 

ECONOMICAL 

NUCLEAR 

POWER 
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“Splayed  flange”  insulation 
for  large  transformers 


By  E.  H.  Stauffer,  Project  Engineer,  Brown  Boveri  Corp. 


Insulation  materials  of  different 
dielectric  strength  have  different 
angles  of  diffraction  for  the  electric 
field.  When  layers  of  such  dissimilar 
materials  are  used  in  an  insulating 
barrier,  stresses  concentrate  where- 
ever  angle  changes  occur.  As  a  result, 
the  dielectric  strength  of  the  insula¬ 
tion  as  a  whole  is  much  lower  than 
for  the  sum  of  its  components. 


Cylinder  and  cap  insulation 

Conventional  construction  uses  con¬ 
centric  bakelized  or  pressed  paper 
cylinders  and  caps  around  the  coils 
. . .  with  oil  filling  the  spaces  between 
cylinders.  The  electric  strength  of 
this  barrier  system  is  limited  by  the 
relatively  low  admissible  tangential 
field  forces  along  barrier  surfaces 
and  the  dielectric  strength  of  the  in¬ 
sulation  oil. 

As  a  result,  relatively  large  space  is 
required  between  windings.  This  in¬ 
creases  impedance  as  well  as  size  and 
weight  of  the  transformer. 


One  of  13  Brown  Boveri  tingle-phoie  troniformers  with  (ployed  flange  insulation  ...  at  Robert 
Moses  Dam,  Mouena,  N.Y.  All  are  3-winding  type  equipped  with  forced  oil-water  heat  exchangers 
and  rated  86,000  kvo.  Six  are  1 1S-13.2/13.2  kv,  six  are  230-13.2/13.2  kv.  The  spare  is  recon- 
nectable  for  either  voltoge. 

windings  is  reduced  .  .  .  with  obvious 
advantages  in  cost  and  performance. 

To  prevent  flash-over  at  the  ends  of 
the  coils  or  between  coil  and  yoke, 

each  layer  of  paper  is  scored,  bent  _  .  .  .  .  .  . 

Reduced  size  and  weight 

The  reduction  in  space  between  coils 
and  between  coils  and  yokes  allows 
substantial  savings  in  copper,  iron, 
; I  oil  and  insulation. 


Splayed  flange  insulation 

In  all  large  Brown  Boveri  transform¬ 
ers,  insulation  between  coils  is  a  con¬ 
tinuous  wrapper  of  oil-impregnated 
paper.  This  homogeneous  barrier,  like 
high-voltage  paper  cable  insulation, 
has  substantially  higher  dielectric 
strength  than  conventional  barrier 
type  insulation  so  that  space  between 


over  the  top  of  the  outer  coil  and 
splayed  out  to  form  a  flange.  This 
provides  continuous  insulation  with 
no  joints. 


Lower  losses 

The  reduction  in  space  between  wind¬ 
ings  improves  field  leakage  condi¬ 
tions  and  indirectly  results  in  a 
smaller  iron  core,  lower  no-load 
losses  and  a  smaller  tank. 

Hundreds  of  large  Brown  Boveri 
transformers  totalling  many  million 
kw  of  capacity  are  in  use  .  . .  with  no 
failures  in  the  splayed  flange  insula¬ 
tion. 

S’OTE:  Brown  Boveri’s  “radially 
laminated  core"  construction  is  also 
a  factor  in  reducing  transformer  size 
and  weight  and  in  increasing  effi¬ 
ciency.  Details  available  on  request. 


Left;  Section  through  transformer  with  cylinder 
and  cap  insulation.  The  spaces  between  cylin¬ 
ders  and  between  cylinders  and  coils  are 
filled  with  oil. 


Right;  Section  showing  Brown  Boveri  splayed 
flange  insulation.  Space  is  reduced  between 
coils  (B2)  and  between  coils  and  yokes  (A2). 


Brown  Boveri  Corp.,  Dept.  El-8,  Rector  St.,  New  York  6,  N.  Y.  Agents  in  27  U.  S.  cities. 
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Certainly  you  can  get  Jiffy  Joints 
in  a  complete  range  of  sizes! 

Has  the  single  aluminum  sleeve  concept  been  applied  to 
a  wide  range  of  ACSR  conductors? 

It  certainly  has  !  Just  take  a  look  at  Jiffy  Joints — 
our  trade  name  for  full-rated  (mechanical  and  electri¬ 
cal)  single-sleeve  joints  for  ACSR  conductors. 

With  Alcoa  Jiffy  Joints  you  can  join  conductors  from 
No.  4-6/1  through  477,000  CM  18/1  as  well  as  alloy  con¬ 
ductors  of  the  same  diameters.  All  told,  you  can  select 
a  Jiffy  Joint  from  our  catalog  500  series,  designed  for 
any  common,  single-strand  core  ACSR  conductor. 

What  else  besides  range  of  sizes  is  important?  How 
about  holding  power?  These  aluminum  Jiffy  Joints  prop¬ 
erly  installed  will  hold  effectively.  Laboratory  tests 
prove  they  will  develop  95%  of  the  rated  strength  of 
the  conductor — exactly  what's  expected  from  any  full- 
tension  joint. 

Jiffy  Joints  install  easily,  too.  There's  no  need  to 
cut  back  the  aluminum  strands  8ind  separately  join  the 
steel  core.  Jiffy  Joints  have  an  internal  taper  at  the 
sleeve  end  for  easy  insertion  of  the  conductor.  This  is 
particularly  important  in  hot-line  work. 

More  facts;  Every  Jiffy  Joint  is  prefilled  with  a 
soft  filler  compound,  which  is  placed  along  the  inner 
wall  to  allow  wires  to  be  positively  inserted  all  the 
way  to  the  center  stop.  This  compound  fills  the  inter¬ 
stices,  completely  sealing  the  compressed  joint. 


Spacers  for  EHV  bundled  conductors! 

We've  been  building,  testing  and  examining  a  variety 
of  bvmdled  conductor  spacers  over  the  past  years.  Out 
of  this  work  has  developed  a  closed  helical  spring  de¬ 
sign  with  oval  clamps — now  being  installed  by  the  New 
York  State  Power  Authority  on  hundreds  of  miles  of 
795,000  ACSR  26/7  conductor,  to  be  operated  at  345 
KV  on  a  tie-line  connecting  the  new  Niagara  and  St, 
Lawrence  Power  Projects. 

This  spacer  offers  unusual  strength  and  fatigue  re¬ 
sistance,  It  provides  column  strength  to  resist  short 
circuit  forces  and  is  flexible  in  all  other  directions. 

In  fact,  our  thorough  evaluation  and  testing  in  the 
laboratory  and  field  installations  of  a  wide  variety 
of  designs  lead  us  to  believe  that  this  is  the  best,  so 


( Continued  on  next  page)  f 


far.  This  is  a  spacer  that  will  stand  up  to  all  the  expected  installation  strains. 

Current  consideration  of  three-conductor  bundles  has  led  to  extension  of  this  type  of 
design  to  a  novel  and  very  efficient  "tri-spacer." 

Our  engineers  will  be  happy  to  discuss  our  experiences  and  findings  with  you. 


How  to  get  low-resistance  joints 
out  of  a  squeeze  bottle 

The  squeeze  bottle  contains  Alcoa  No.  2  Electrical 
Joint  Compound,  a  distinctive  (and  patented)  fluoride- 
containing  compound  that  dissolves  the  oxide  film  on 
aluminum  and  seals  the  joint  against  moisture. 

But  there’s  a  big  difference  between  this  and  many 
other  compounds  containing  fluoride.  Some  such  com¬ 
pounds  can  result  in  a  pitting  attack  of  the  aluminum 
surface,  with  localized  action  going  deep  into  the  sur¬ 
face.  Not  so  with  No.  2  EJC.  This  compound  produces  a 
light  surface  etch,  needed  for  cleaning — but  no  deep 
attack.  Years  of  use  and  testing  lead  to  the  following 
conclusions  about  the  merits  of  Alcoa  No.  2  EJC: 

1)  Lower  resistance  in  stacks  of  bus  conductors  than 
with  comparable  joints  using  other  compounds. 

2)  Stability  with  load  cycling. 

3)  Efficient,  trouble-free  service — bus  joints  that 
are  free  from  corrosion  and  low  in  resistance. 

A  performance  report — six  pages  filled  with  details, 
charts  and  diagrams  telling  about  Alcoa  No.  2  Electri¬ 
cal  Joint  Compound  experience  and  testing — is  avail¬ 
able  through  your  Alcoa-Rome  salesman. 

For  tests,  using  stacks  of  )4-in.xl-in.  E.C.  aluminum 
bus  bars,  the  curves  are  as  follows; 

(1)  no  treatment;  (2)  a  metal  dust  in  grease;  (3)  an 
inhibitor,  abraded;  (4)  Alcoa  No.  2  EJC,  no  abrasion; 
(5)  Alcoa  No.  2  EJC,  abraded  with  emery;  (6)  silver- 
plated  bus.  Each  resistance  was  measured  across  10  in¬ 
terface  contacts. 


ROME  CABLE 

DIVISION  OF  ALCOA 


New  clamp  gripper  tool 

This  new  clamp  gripper  tool  is  for  use  with 
Alcoa  Catalog  396.6  and  392.6  parallel 
groove  clamps  and  a  hot  line  "shotgun" 
stick.  Start  with  the  clamp  positioned  in 
the  gripper  with  the  bolt  head  engaged  in 
the  drive  socket.  End  up  with  the  clamp  on 
the  line  and  the  gripper  tool  firmly  held 
by  the  stick  so  it  can't  fall  or  get  out  of 
control.  This  leaves  the  inexpensive  par¬ 
allel  groove  clamp  doing  the  electrical 
job  for  which  it  has  been  designed  and 
tested.  Simple.  Sure.  Efficient.  All  the 
steps  are  carefully  pictured  and  explained 
in  a  recently  issued  two-page  bulletin. 
Tell  us  you'd  like  a  copy. 

Reminder ;  Get  the  facts  on  Jiffy  Joints, 
Spacers,  No.  2  EJC  and  the  new  gripper  tool 
— soon. 


August  1960— Electrical  West 


35 


AN  EXTRAORDINARY  PUBLISHING  ACHIEVEMENT  OF  OUR  TIMEl 


Here  Are  the  Many 
Fields  Covered; 


ACOUSTICS 

AERONAUTICAL 

AIRFRAMES 

AGRICULTURE  &  SOILS  1 

ANIMAL  ANATOMY  I 

PLANT  ANATOMY  I 

ANIMAL  SYSTEMATICS  I 

ASTRONOMY 

ATOMIC.  MOLECULAR  ANO 
NUCLEAR  PHYSICS 
BIOCHEMISTRY 
BIOPHYSICS 

CHEMICAL  ENGINEERING 
ANALYTICAL  CHEMISTRY 
INORGANIC  CHEMISTRY 
ORGANIC  CHEMISTRY 
PHYSICAL  CHEMISTRY 
CIVIL  ENGINEERING 
COMMUNICATIONS 
CONSERVATION 
CONTROL  SYSTEMS 
CYTOLOGY 
ANIMAL  ECOLOGY 
PLANT  ECOLOGY 
ELECTRICAL 
ENGINEERING 
ELECTRICITY 
ELECTRONICS 
FLIGHT  SCIENCE 
FOOD  ENGINEERING 
FORESTRY 

GENETICS  &  EVOLUTION  ! 
GEOCHEMISTRY 
PHYSICAL  GEOGRAPHY 
SURFICIAL  AND 
HISTORICAL  GEOLOGY 
GEOPHYSICS 
GRAPHIC  ARTS 
GROWTH  AND 
MORPHOGENESIS 
HEAT 

INDUSTRIAL  AND 
PRODUCTION  ENG6 
LOW  TEMPERATURE 
PHYSICS 

MACHINE  DESIGN 
MATHEMATICS 
MECHANICAL  POWER 
CLASSICAL  MECHANICS 
METALLURGICAL 
ENGINEERING 
METEOROLOGY  AND 
CLIMATOLOGY 
MICROBIOLOGY 
MEDICAL  MICROBIOLOGY 
MINERALOGY  AND 
PETROLOGY 
MINING  ENGINEERING 
NAVAL  ARCHITECTURE 
AND  MARINE  ENGG. 
NUCLEAR  ENGINEERING 
OCEANOGRAPHY 
OPTICS 

PALEONTOLOGY 
ANIMAL  PATHOLOGY 
PLANT  PATHOLOGY 
PETROLEUM  CHEMISTRY 
PETROLEUM  ENGINEERING 
GENERAL  PHYSIOLOGY 
PLANT  PHYSIOLOGY 
SOLID  STATE  PHYSICS 
THEORETICAL  PHYSICS 
PLANT  TAXONOMY 
PROPULSION 
PHYSIOLOGICAL  AND 
EXPERIMENTAL 
PSYCHOLOGY 
INVERTEBRATE  ZOOLOGY 


The  Entire  Span  of  Today’s  Scientific,  Engineering 
and  Technical  Knowledge  Encompassed  in  a  Monumental 
Reference  Work  Containing  8,500  pages  of  Text, 
800  Index  Pages,  7,200  Articles  and  9,700  Illustrations. 


lnclud0M  d0¥0lopm»nts  so  rocont  th»y  mro  still  major  nawsi 


The  New 

H^^^^McGraw-  Hill 
P^^Encyclopedia  of 
Science  and  Technology 


2,015  Contributors,  including  Nobel  Prize  Winners,  Respected  Leaders  of  Research  and 
Industry  . . .  Over  6,000,000  Words  —  from  Concise  Articles  to  Amazingly  Comprehensive 
Treatments  . . .  100,000-Entry  Index  ...  a  Wealth  of  Maps,  Charts,  Diagrams, 

Drawings,  Photographs _ many  more  than  in  any  comparable  work  of  reference. 

were  written  by  the  very  person  credited  with  new 
discoveries  and  developments  in  a  given  field.  Among 
them  are  Nobel  Prize  Winners  and  others  who  have 
distinguished  themselves  for  their  original  and  sig¬ 
nificant  work. 

Nothing  comparable  in  breadth  of  conception,  in 
authority,  in  usefulness,  has  ever  before  been  offered 
in  a  reference  work  of  this  kind.  As  an  all-embracing 
general  reference  or  a  practical  working  tool,  this 
Kncyclopedia  belongs  in  the  home  and  professional 
library  of  everyone  with  an  interest  in  science  and 
engineering.  An  annual  Supplement  Volume  keeps 
It  always  up  to  date. 

By  reserving  your  first  edition  set  now,  you  will 
enjoy  the  benefit  of  a  special  money-saving  introduc¬ 
tory  price.  Mail  the  coupon  for  full  details. 


An  epoch-marking  publishing  venture  —  pro- 
L  viding  up-to-date,  authoritative  information 
on  all  the  sciences  of  our  day  —  is  being  com¬ 
pleted.  The  new  McGraw-Hill  Encyclopedia 
OF  ^lENCE  AND  'I'ECHNOLOGY  will  make  readily 
accessible  within  its  15  volumes  a  vast  fund  of 
knowledge  covering  hundreds  upon  hundreds  of 
subjects  dealing  with  the  whole  spectrum  of  the 
physical  sciences,  life  sciences,  earth  sciences, 
and  engineering. 

This  major  work  fulfills  a  prime  need  of  the 
scientist,  the  engineer,  the  technician  —  whether 
concerned  with  pure  research  or  practical  ap¬ 
plications  —  whether  his  work  is  of  a  design  or 
operating  nature  —  whether  he  wants  to  review 
or  keep  abreast  of  the  vastly  enlarged  knowledge 
of  his  own  field  or  must  bridge  the  gap  between 
his  specialty  and  unfamiliar  areas  into  which 
his  work  leads  him. 

Unaqualled  in  Timelincas,  Clarity,  Depth 

ITiis  unique  library  makes  it  possible  for  you  to  have 
as  near  as  your  office,  laboratory,  plant,  or  home  an 
all-knowing  corps  of  spwialists  to  which  you  can  turn 
for  precise,  authoritative  information.  You  can  get 
answers  to  specific  questions  raised  through  daily  pro¬ 
fessional  activities  or  simply  explore  in  a  random  way 
the  universe  of  today's  scientific,  engineering,  and 
technical  knowledge  —  distilled  into  7.224  compre¬ 
hensive  articles.  Whatever  your  own  field,  whatever 
field  your  work  is  related  to,  you  will  find  it  here. 

A  Work  of  Unsurpassed  Authority 

The  names  of  the  contributors  read  like  a  “Who's 
Who”  of  the  world's  scientific  community.  All  are 
recognized  specialists  —  in  many  instances,  articles 


McGraw-Hill  Book  Company,  Dept.  West  •  8 
327  West  41  Street. 

New  York  36,  New  York 

I’le&se  send  me  without  obligation  your  pre-view 
bnx^hure  on  the  new  McGraw-Hill  Encyclopedia 
OF  Science  and  Technology  in  15  volumes;  also  de¬ 
tails  of  your  introductory  price  offer  and  terms  of 
payment.  (No  salesman  will  call.) 


■Idt/rcaa. 


City  A  Zone 


State 
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NEW  SPRING-MANUAL  CLOSING  MECHANISM  provides  positive 
manual  operation  of  DB-15,  DB-25  and  DB-50  circuit  breakers  used  in 
Westinghouse  power  centers.  Here  G.  D.  Gamel,  DB  breaker  design  engi¬ 
neer,  is  ready  to  close  a  spring-manual  operated  DB-50  unit. 
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Westinghouse  power  centers 
offer  greatest  component  selection 
plus  new  switchgear  insulation 


You  Can  Choose  the  Breaker  Operation  You 
Need.  Low-voltage  air  circuit  breakers  (DB-15, 
DB-25  and  DB-50)  provided  in  Westinghouse  power 
centers  are  now  available  with  a  choice  of  manual, 
spring-manual  or  electric  closing  mechanisms.  In 
accordance  with  industry  standards,  DB-75  and 
DB-100  breakers  are  available  with  an  electrically 
operated  closing  mechanism  only. 

You  Can  Choose  the  Transformer  You  Need. 
As  with  breaker  closing  mechanisms  above, 
Westinghouse  gives  you  complete  freedom  of  choice 
in  selecting  the  power  center  transformer  best  suited 
to  your  application.  Within  code  limitations,  you 
can  choose  oil-filled  for  outdoor  service . . .  Inerteen^- 
filled  for  outdoor  or  indoor  service  where  a  nonflam¬ 
mable,  liquid-cooled  transformer  is  desirable  .  .  . 
ventilated  dry-type  for  maximum  safety  and  mini¬ 
mum  maintenance  under  controlled  atmospheric 
conditions,  indoors  .  .  .  and  sealed  dry-type  for  com¬ 


plete  safety  and  virtually  no  maintenance,  under 
adverse  atmospheric  conditions,  indoors  or  out¬ 
doors.  All  dry-type  transformers  are  equipped  with 
low-ratio  RM  lightning  arresters. 

New  Westinghouse  Insulation  of  improved  glass 
polyester  material  is  used  for  bus  supports  and  short 
circuit  bracing  in  Westinghouse  low-voltage  metal- 
enclosed  switchgear.  In  addition  to  being  highly 
track  resistant,  this  new  insulation  is  also  flame 
retardant,  and  the  design  of  supports  and  bracing 
provides  increased  vertical  creepage  distances.  Re¬ 
sult  is  maximum  safety  with  minimum  maintenance. 

These  features  are  only  a  few  of  the  continuing 
product  improvements  that  provide  true  bonus 
values  beyond  specification  in  Westinghouse  power 
centers.  For  complete  details,  call  your  Westinghouse 
representative-  -or  write  Westinghouse  Electric  Cor¬ 
poration,  P.O.  Box  868,  Pittsburgh  30,  Pa.  j-«)979-r 


you  CAN  BE  SURE. ..IE  ITS 


>A\^stinghouse 


NKW  WESTlNdHOlISE  GLASS  POLYESTP'R  INSULATION  is  used  for  bus  supports  and  bracing  in  low-voltage 
metal-enclcjsed  switchgear  of  Westinghouse  power  centers. 
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Washin^on  Water  Power  Co.’s  Noxon  Rapids  Dam  on  the 
Clark  Fork  River  in  western  Montana  was  dedicated  in  July 
in  colorful  ceremonies  attended  by  officials  of  four  Pacific 
Northwest  states.  The  $87,000,000  project  was  started  in  1956. 
It  produces  400,000  kw.  and  approximately  doubles  the  com¬ 
pany’s  generating  capability 


Aerial  inspection  of  Pacific  Power  te  Light  Co.’t 
Casper,  Wyo.-to-Billingt,  Mont.,  transmission  line  is 
handled  by  helicopter.  Here  the  copter  is  framed 


by  a  double-pole  structure  as  it  dips  to  check  a  section 
of  the  250-mile  power  line 


Rugged  terrain  of  the  mile-deep  Snake  River  canyon  south  of 
Lewiston,  Idaho,  provided  the  junction  point  for  a  103-mile, 
230,000-v  transmission  line  that  will  connect  the  Washington 
Water  Power  and  Idaho  Power  company  systems.  Helicopter 
was  used  to  span  the  3,746-ft  gap  (about  5,000  ft  of  line)  across 
the  canyon,  carrying  nylon  rope  used  to  pull  the  cable 


Total  disarmament  is  under  way  at  Portland  General  Electric 
Co.  The  firm’s  wartime  “arsenal”  is  going  on  the  auction  block. 
Employees  Joe  Lee  (left)  and  Henry  Sweitzer  inspect  some  of 
the  shotguns  and  rifles  to  be  sold.  They  were  used  by  sentries 
guarding  power  plants  against  saboteurs  in  World  War  II 
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Faulty  Equipment 
Delays  Priest  Rapids 

Construction  of  Priest  Rapids 
Dam  on  the  Columbia  River,  at  one 
time  16  months  ahead  of  schedule, 
may  not  be  completed  until  near  the 
contract  deadline  of  September  1961, 
because  of  faulty  equipment  pro¬ 
vided  by  the  English  Electric  Co. 

Grant  County’s  contract  provides 
a  bonus  arrangement  for  MCS  of 
$1,300  per  day  per  generator  for 
early  completion.  If  16  months  ear¬ 
ly  completion  were  achieved,  this 
bonus  would  be  $4  to  $5  million— 
probably  the  profit  on  the  job. 

One  of  five  transformers  failed 
on  April  25.  This  has  been  shipped 
back  to  the  English  Electric  factory 
in  England  and  the  remaining  four 
transformers  will  be  sent  to  the  En¬ 
glish  Electric  plant  in  St.  Catherines, 
Canada,  in  relays,  for  some  modifi¬ 
cation  of  design. 

Inspection  of  the  first  transformer 
revealed  extensive  damage  to  the 
winding  of  one  phase  of  the  trans¬ 
former,  said  E.  B.  Gibbons,  manager 
of  the  Grant  County  PUD,  the  util¬ 
ity  for  which  the  dam  is  being  built. 
.Apparent  cause  was  high  induced 
currents  in  the  static  shield  with  re¬ 
sultant  deterioration  of  the  solid  in¬ 
sulation  between  high-  and  low-volt- 
age  windings. 

The  manufacturer  has  offered  to 
extend  the  guarantee  period  on 
these  five  transformers  from  one  year 
to  five  years,  and  the  use  of  a  spare 
transformer  during  the  extended 
guarantee  period. 

Gibbons  made  it  clear  that  adop¬ 
tion  of  the  “remedial  plans”  is  the 
decision  of  the  general  contractor, 
Merritt-Chapman  &  Scott  of  New 
York,  and  that  the  PUD  expects  “all 
equipment,  when  installed,  to  meet 
all  requirements  of  the  contract  doc¬ 
uments.”  The  general  contract  in¬ 
cludes  all  equipment. 

Trouble  also  has  been  encoun¬ 
tered  with  generators,  also  supplied 
by  English  Electric  through  Mer¬ 
ritt-Chapman  &:  Scott.  Three  of  the 
Priest  Rapids  generators  manufac¬ 
tured  in  a  Scotland  plant  for  En¬ 
glish  Electric  have  shown  excessive 
heat  rise  due,  it  is  believed,  to  an 
insufficiency  of  stator  core  iron. 
These  units  will  be  modified  at  the 
dam  site  to  correct  the  trouble.  A 
fourth  generator  manufactured  at 
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the  same  plant  has  not  been  oper¬ 
ated  but  will  be  modified  along  the 
same  lines  as  the  other  three  before 
being  placed  in  service.  The  six 
units  manufactured  in  England  have 
met  heat  requirements  but  the  air 
systems  will  be  modified  to  bring 
them  even  further  within  the  limits 
sought  by  the  PUD,  Gibbons  said. 

English  Electric  has  offered  to  ex¬ 
tend  the  guarantee  period  from  one 
to  two  years  on  the  four  generators 
manufactured  in  the  Scotland  plant. 

The  PUD  had  expected  that  the 
last  generating  unit  would  be  in  op¬ 
eration  by  September  of  this  year 
but  it  now  appears  that  the  last  gen¬ 
erating  unit  probably  will  not  be 
ready  until  May  of  next  year. 

Valuations  Up  On 
Utility  Property 

Properties  of  all  privite  electric 
utilities  operating  in  the  state  have 
increased  in  value  during  the  past 
year,  according  to  estimates  of  the 
Washington  State  Tax  Commission. 
The  values  will  be  used  in  fixing 
tax  rates. 

The  biggest  increase,  for  $26,470,- 
000,  was  credited  to  Puget  Sound 
Power  &  Light  Co.  of  Seattle,  whose 
generating  facilities  were  enlargetl 
during  the  year.  Puget  Power  prop¬ 
erties  were  appraised  at  $152,700,- 
000.  Other  increases  were: 

Pacific  Power  &  Light  Co.,  up 
$7.5  million  to  $102,500,000. 

Washington  Water  Power  Co.,  up 
$500,000  to  $60  million. 

Inland  Power  &:  Light  Co.,  up 
$237,000  to  $3,263,000. 
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AIEE  to  Inspect 
South  Bay  Plant 

First  unit  of  San  Diego  Gas  & 
Electric’s  South  Bay  power  plant 
will  be  opened  for  inspection  by 
AIEE  members  during  the  group’s 
Pacific  General  meeting,  Aug.  8-12. 
The  $22  million  plant  will  have 
eight  units  ultimately. 

The  jX)wer  plant  proper  is  of  the 
outdoor-type  construction,  mounted 
on  a  reinforced  concrete  substruc¬ 
ture.  Condenser  cooling  water,  ob¬ 
tained  from  San  Diego  Bay,  will  flow 
through  a  mile-long  channel  dredged 
in  the  shallow  water  adjacent  to  the 
plant.  The  warm  water  will  be  re¬ 
turned  to  the  bay  at  a  point  south 
of  the  intake.  To  prevent  recircula¬ 
tion,  the  inlet  and  outlet  channels 
are  separated  by  an  earthen  dyke. 
The  condenser,  furnished  by  Worth¬ 
ington,  has  90,000  «q  ft  of  surface 
and  will  require  72,000  gpm.  For 
ultimate  development  the  lower  end 
of  the  bay  must  be  deepened. 

The  Babcock  &  Wilcox  boiler  will 
roduce  980,000  lb  of  steam  per 
our  at  2,150  psig  and  1,000  F.  The 
boiler  has  a  pressure-type  furnace 
and  can  be  fir^  with  gas  or  fuel  oil. 
Fuel  oil  for  the  plant  will  be  un¬ 
loaded  from  barges  into  an  oil  stor¬ 
age  facility  located  about  two  miles 
north  of  the  plant  site  proper  and 
will  be  pumped  to  the  site  via  a 
pipe  line.  The  fuel  oil  depot  is  lo¬ 
cated  on  tidelands  in  National  City. 
It  was  necessary  to  extend  a  deep¬ 
water  channel  to  permit  oil  barges 
to  tie  up  at  the  pier  head.  Situated 
on  the  5V2-acre  oil  depot  site  will 
be  a  131,500-bbl  oil  storage  tank,  a 
pumping  station  and  a  heating  plant 
to  heat  the  oil  before  it  enters  the 
pumps.  The  storage  tank  is  140  ft 
in  diameter  and  48  ft  high,  and  is 
constructed  with  a  floating  roof. 
The  estimated  cost  of  construction 
for  the  oil  depot  is  $300,000. 

The  turbine-generator  for  unit 
No.  1  is  being  furnished  by  General 
Electric  Co.  The  turbine  is  designed 
for  steam  conditions  of  2,000  psig, 
1,000  F  initial  temperature  with  re¬ 
heat  to  1,000  F.  The  generator  w'ill 
operate  at  15,000  v  and  is  hydrogen 
cooled.  Construction  of  unit  No.  2, 
142-mw  unit  to  be  furnished  by 
Westinghouse,  will  be  started  im¬ 
mediately  after  completion  of  unit 
No.  1. 
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Cutaway  drawing 
shows  the  50,000  kw, 
single  cycle,  forced 
circulation  boiling 
water  reactor  select¬ 
ed  for  the  AEC’s 
prototype  nuclear 
power  plant  near  Lx>s 
Angeles.  Under  the 
proposed  arrange¬ 
ments  for  the  project 
—which  have  been 
referred  to  the  Joint 
Committee  on  Atom¬ 
ic  Energy  — APED 
would  design,  fabri¬ 
cate,  construct  and 
test  operate  the  re¬ 
actor,  furnish  the 
first  fuel  load,  and 
provide  operator 
training,  all  under  a 
fixed  price  contract 
with  the  AEC 


AEC  Approves  Reactor 
For  Southern  California 

A  joint  proposal  by  the  cities  ol 
Los  Angeles  and  Pasadena,  Calif.,  to 
build  a  50,000  ekw  improved  cycle 
boiling  water  reactor  has  been  ap¬ 
proved  by  the  AEC. 

Under  second-round  ground  rules, 
the  municipalities  will  operate  the 
reactor  and  provide  a  site  for  the 
atomic  power  plant  and  convention¬ 
al  turbogenerating  equipment.  AEC 
will  procure  and  own  the  nuclear 
portion  of  the  plant. 

Steps  have  also  been  taken  by 
AEC  to  secure  the  reactor  under  a 
$12.5  million  fixed  price  contract 
from  General  Electric.  Under  cur¬ 
rent  construction  timetables,  the  ad¬ 
vanced-type  boiling  water  reactor 
should  be  completed  by  mid- 1963. 

Site  of  the  proposed  L.A. -Pasadena 
nuclear  plant  is  an  1,100-acre  tract 
25  miles  northwest  of  Los  Angeles, 
near  the  town  of  Saugus.  Ivan  Bate¬ 
man,  chief  electrical  engineer  of  Los 
Angeles  Department  of  Water  & 
Power,  gave  as  a  reason  for  the  large 
site  the  long-range  plans  of  the  city 
to  install  up  to  one  million  kw  on 
the  property.  The  50,000  bwr  would 
just  be  the  first  unit.  The  plan  is, 
according  to  Bateman,  to  follow 
with  250-  to  350-kw'  nuclear  units 
later  on.  “Los  Angeles  now  has  a 
2.3  million  installed  kw'  system,  and 
its  power  requirements  are  doubling 


roughly  every  8  to  10  years,”  Bate¬ 
man  said. 

Plans  are  for  Pasadena  to  take  half 
the  reactor’s  50,000  kw  capacity  and 
Los  Angeles  the  other  half.  The  two 
cities  have  an  interconnected  grid, 
and  power  from  the  reactor  will 
probably  be  fed  into  the  Los  Angeles 
system  first,  according  to  Bateman, 
before  power  is  transmitted  to  Pasa¬ 
dena,  because  transmission  costs  can 
be  saved  this  way. 

Each  municipality  will  put  up  $10 
million.  In  addition,  Los  Angeles 
will  provide  the  site  and  finance  the 
conventional  nonnuclear  construc¬ 
tion  costs  of  the  project. 

Wage  Increase 

Electrical  workers  in  the  Bremer¬ 
ton  area  received  a  wage  raise  of 
lOf  an  hour  July  1,  increasing  the 
journeymen’s  scale  to  $4.05.  Another 
2Vi(*  raise  was  agreed  upon  for  next 
Jan.  1. 

The  contract  was  negotiated  by 
the  Bremerton  division  of  the  Puget 
Sound  Chapter,  National  Electrical 
Contractors’  Assn.,  with  Local  574 
of  the  Electrical  Workers’  Union. 
It  provides  for  reduction  of  overtime 
rates  on  all  maintenance,  repair  and 
alteration-type  work  on  occupied 
residences  from  double  time  to  time 
and  a  half. 

A  change  in  the  contract  allows 
a  foreman  to  supervise  more  men 


and  still  remain  a  working  foreman. 
Vacation  pay  was  set  at  15^  an  hour, 
according  to  Maynard  Sundt,  em¬ 
ployer  representative. 

Dam  Project  for  Edmonton 

Alberta  government  will  contrib¬ 
ute  $14.5  million  to  a  dam  on  the 
Brazeau  River  100  miles  southwest 
of  Edmonton,  Alberta. 

The  dam  is  expected  to  cost  a 
total  of  $45  million. 

The  cabinet  order-in-council  an¬ 
nouncing  the  government  contribu¬ 
tion  completes  an  agreement  be¬ 
tween  the  province  and  Calgary 
Power  Ltd. 

The  $14.5  million  will  cover  the 
cost  of  the  project’s  initial  storage 
development.  Alberta  will  also  do¬ 
nate  the  land  and  build  access  roads 
to  the  dam  site. 

The  government  is  interested  be¬ 
cause  the  dam  would  help  stop  pol¬ 
lution  in  the  North  Saskatchewan 
River  during  the  winter  months. 

Intertie  Antics 

The  Bonneville  Power  Adminis¬ 
tration  has  received  copies  of  two 
letters  addressed  to  Sen.  James  E. 
Murray,  chairman  of  the  Committee 
on  Interior  and  Insular  Affairs,  re¬ 
garding  the  California  intertie.  The 
final  paragraph  of  the  letter  by  Sec¬ 
retary  Seaton  is,  we  believe,  a  clear 
statement  of  the  fact  regarding  the 
issue. 

“There  apjiears  to  this  depart¬ 
ment,  therefore,  to  be  no  reason  why 
fear  of  the  consequences  of  sales  to 
preference  customers  in  California 
should  preclude  completing  arrange¬ 
ments  along  the  lines  heretofore  dis 
cussed  for  sales  to  Pacific  Gas  and 
Electric  Co.  Nor,  in  view  of  the  pre¬ 
liminary  findings  of  the  consulting 
engineer  retained  by  the  State  of 
California  to  the  effect  that  the  230- 
kv  line  involved  would  not  adversely 
affect  the  feasibility  of  the  proposed 
higher  capacity  intertie,  should  there 
be  any  longer  cause  for  concern  that 
sale  to  P(i  and  E  would  preclude 
consideration  on  the  merits  of  the 
larger  intertie.  Sales  to  PG  and  E 
of  dump  power  which  will  otherwise 
waste  to  the  sea  would  result  in  an 
increase  in  BPA’s  revenues  of  ap¬ 
proximately  $1,800,000  per  year. 
That  additional  sources  of  revenue 
are  sorely  needed  is  a  fact  with  which 
I  am  sure  you  will  agree.  Having 
reviewed  the  matter  again  with  the 
department’s  solicitor,  we  must  re¬ 
iterate  that  it  is  hard  to  find  a  reason 
for  not  having  made  the  sale.” 

PG  and  E  officials  have  reiterated 
their  willingness  to  go  ahead  with 
the  project  once  the  final  go-ahead  is 
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received.  Thus,  the  do-nothing  order 
by  Congress  indicates  the  true  po¬ 
litical,  even  unrealistic,  character  of 
the  so-called  common  carrier  inter¬ 
tie. 

Francis  Pearson,  chairman  of  the 
Washington  State  Public  Service 
Commission,  told  the  Washington 
State  Grange  that  federal  legislation 
should  limit  the  Bonneville  Power 
Administration  service  area  to  the 
northern  California  border  area  be¬ 
fore  any  proposed  Bonneville  trans¬ 
mission  intertie  with  California  is 
approved. 

Puget  Reports  on 
Northwest  Industry 

As  the  first  report  in  a  series  on 
industry  groups  in  the  Pacific  North¬ 
west,  the  Puget  Sound  Power  &  Light 
Co.  has  published  a  brochure  on 
“The  Chemical  Industry  in  the  Pa¬ 
cific  Northwest.” 

The  report  was  prepared  by  Dr. 
R.  W.  Moulton,  executive  officer 
of  the  Department  of  Chemical  En¬ 
gineering  at  the  University  of  Wash¬ 
ington.  It  lists  29  chemical  com¬ 
panies  in  the  States  of  Washington, 
Oregon  and  Idaho  and  in  western 
Montana  and  southwestern  British 
Columbia. 

Dr.  .Moulton  concludes  that  “the 
demand  for  many  chemicals  in  the 
Pacific  Northwest  is  approaching  or 
already  exceeds  quantities  which  jus¬ 
tify  local  production”  and  cites  Dow’s 
pro|K)sed  new  phenol  plant  at  Ka- 
lama  as  a  prime  example. 

“Growth  of  industry  basic  to  the 
region  will  speed  construction  of 
more  small  chemical  plants  and  the 
integratetl  character  of  the  chemical 
industry  will  probably  lead  to 
others,”  says  the  report.  “Within  the 
next  few  years  the  production  of 
methanol  from  petroleum  should  be 
feasible.  The  protluction  of  urea 
could  start  up  in  the  near  future. 
Expansion  in  the  prorluction  of  syn¬ 
thetic  ammonia  is  almost  a  cer¬ 
tainty.” 

The  report  is  a  part  of  the  pro¬ 
gram  by  Puget  Power’s  area  develop¬ 
ment  department  to  attract  new  in¬ 
dustry  to  its  service  area. 

►  Three  new  members  in  the  utility 
group  were  recently  welcomed  by  the 
Inland  Empire  Electrical  League  of 
Spokane.  They  are  the  Kootenai 
Rural  Electrification  Assn.,  Lincoln 
Electric  Cooperative  and  Big  Bend 
Electric  Cooperative.  Better  industry¬ 
wide  coordination  and  integration 
of  sales  promotion  activities  between 
Washington  Water  Power,  the 
league  and  the  cooperatives  should 
result  from  the  move. 


Washington  Report 


Recreational  Benefits 
Hit  Snag  in  House 

Legislation  permitting  up  to  lO^c 
of  the  construction  costs  at  federal 
multipurpiose  projects  to  be  allo¬ 
cated  to  recreational  benefits  has 
been  blocked  by  the  House  of  Rep¬ 
resentatives.  The  Senate  added  the 
provision  in  the  omnibus  public 
works  authorization  bill  for  fiscal 
1961. 

.\  joint  Senate-House  conference 
on  the  huge  $1.5  billion  omnibus 
bill  deleted  the  recreational  benefit 
provision  when  House  members  said 
they  wanted  to  hold  hearings  on  it 
before  it  was  approvetl.  Under  the 
.Senate  version,  recreational  benefits 
would  be  figured  on  the  basis  of 
50^  per  tourist  per  day  at  each  mul¬ 
tipurpose  project.  These  allocations 
would  reduce  the  necessary  cost  of 
piower  produced  at  such  projects  and 
would  help  make  more  federal  proj¬ 
ects  economically  feasible. 

Public  Works  Bill 

Senate  and  House  conferees  will 
take  up  the  public  works  appropria¬ 
tion  bill  for  fiscal  1961  wWn  they 
return  from  their  convention  recess. 
Both  sides  of  the  Cxmgress  have 
passed  different  versions  of  the  bill, 
and  conferees  must  iron  out  the 
$115  million  difference  in  the  two 
versions. 

The  Senate  approved  the  higher 
figure:  $4,030,010,605,  generally 
making  slight  increases  in  funds  for 
all  projects  approved  by  the  House. 
In  adtfition,  the  Senate  added  sev¬ 
eral  projects  of  its  own,  including 
a  $3.5  million  first-year  construction 
fund  for  Lower  Monumental  Dam 
in  Washington.  The  Senate  also  ap¬ 
proved  $600,000  to  study  a  project 
at  the  Bruces  Eddy  site,  Idaho,  al¬ 
though  the  House  included  nothing 
for  it. 

Approval  Seen  for  Snake 

The  House  of  Representatives, 
when  it  returns  to  its  politically 
charged,  post-convention  session  this 
August,  has  a  good  chance  of  ap¬ 
proving  the  controversial  Burns 
Creek  project  on  the  Snake  River, 
Idaho.  The  fetleral  dam  would  cost 
about  $50  million,  have  a  90,0(K)  kw 
capacity,  and  be  integrated  with  the 
existing  Palisades  project,  just  up¬ 
stream  from  the  Burns  Creek  site. 

First-year  construction  funds  for 
Burns  Creek  were  approved  by  Con¬ 
gress  last  year.  The  Senate  also  ap- 
roved  the  project’s  authorization 
ill  in  1959,  but  the  measure  (S-281) 


was  stalled  in  a  House  Interior  sub¬ 
committee  for  many  months  this 
spring,  winning  approval  in  late 
June. 

Lower  Interest  Rotes  for 
Upper  Colorado  Project 

Lower  interest  rates  have  been 
assured  for  the  construction  of  the 
federal  Curecanti  Dam  in  Colo¬ 
rado,  after  President  Eisenhower 
last  month  signed  into  law  a  bill 
(S-1892)  to  change  the  interest  for¬ 
mula  for  all  remaining  dams  on  the 
Upper  Colorado  storage  project. 

The  interest  provision  was  a  rider 
—Sec.  9— in  the  Norman  water  stor¬ 
age  project,  Oklahoma. 

Glen  Canyon  and  Flaming  Gorge 
Dam  interest  rates  won’t  be  affected 
by  the  measure.  But  they  were  built 
when  interest  rates  under  both  the 
old  and  new  formulas  were  fairly 
consistent.  Recent  high  interest  rates 
have  created  the  disparity. 

New  Colorado  interest  formula- 
identical  to  that  in  the  1958  Water 
Storage  Act  —  calls  for  construction 
interest  rates  to  be  based  on  the  av¬ 
erage  of  all  outstanding  federal  long¬ 
term  borrowings,  maturing  in  15 
years  or  longer,  at  the  time  the  con¬ 
struction  contract  is  let.  The  old 
Colorado  formula  called  for  interest 
rates  to  be  based  on  the  cost  of  fed¬ 
eral  long-term  borrowings  during 
the  month  of  June  following  the 
start  of  work  on  any  project. 

Interest  on  the  Curecanti  project 
is  expected  to  drop  from  4^4^  to 
as  a  result  of  the  new  act. 
This  should  be  reflected  in  lower 
water  and  power  rates  paid  by  users 
in  the  Upper  Colorado  project. 

Curecanti  has  been  authorized  for 
several  years  but  construction  funds 
are  provided,  for  the  first  time,  in 
this  year’s  public  works  appropria¬ 
tion  bill  for  fiscal  1961,  now  pend¬ 
ing  in  Congress. 

►  The  Senate  Commerce  committee 
has  approved  Sen.  Frank  Church’s 
bill  (S-2586)  to  prevent  construction 
of  any  new  dams  across  the  Salmon 
River  until  Ckingress  decides  that 
adequate  migratory  fish  passage  fa¬ 
cilities  have  been  developed.  The 
measure  doesn’t  have  much  chance 
of  enactment  by  both  sides  of  Capi¬ 
tol  Hill,  but  it  is  a  "straw-in-tne- 
wind”  for  congressional  thinking  on 
the  issue  of  big-dams-vs-fish. 

Presumably,  if  enacted,  the  bill 
would  prevent  construction  of  the 
proposed  Nez  Perce  Dam— across  the 
Snake  River  just  below  its  conflu¬ 
ence  with  the  .Salmon  River. 
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KPF  switches 


Trouble-free 

Simplicity 


of  design,  of  operation 


INSTALL  KPF  switches  more  quickly  on  hot 
or  dead  lines,  at  less  cost.  Just  bore  holes 
in  crossarms,  mount  phase  units,  connect 
conductors.  No  precision  requirements, 
no  heavy  extra  mounting  structures,  no  tem¬ 
peramental  complex  mechanism  to  bind, 
freeze,  malfunction  or  need  lubrication. 

Rugged,  lightweight  KPF  switches  have 
proved  their  dependability  and  economy  in 
half  a  century  of  major  utility  service.  Make  a 
test  installation  on  your  system— this  month. 


AIR  BREAK 
SWITCHES 

Standard  icr  half 
c  enfury 


Fully  closed.  • 

Bell  crank  on  crossarm,  operated  by 
control  rod,  will  rotate  switch  blade 
arm  clockwise  away  from  stationary 
arm  holding  switch  contact  clip. 


Switch  blade  arm  partially 
rotated.  • 

Switch  blade  has  separated  from  clip. 
Quick-break  whisker  carries  current, 
prevents  arcing. 


Switch  fully  open.  • 

Quick-break  has  snapped  free  instant¬ 
ly,  preventing  arcing.  KPF  switches 
operate  smoothly  despite  icing,  cross- 
arm  warpage;  never  need  lubrication. 


KPF  ELECTRIC  COMPANY 

P.O.  Box  1257W  •  Stockton,  California 
HOward  4-8381 


■0 
I ' 
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Nuclear  News 


Free  Radicals  Tested 
As  Power  Source 

The  newly  formed  Energy  Conver¬ 
sion  Laboratories  of  Detroit,  Mich., 
recently  announced  the  discovery  of 
an  entirely  new  method  of  produc¬ 
ing  electricity  that  utilizes  the  pres¬ 
ently  unused  energy  released  by  free 
radicals  as  a  self-sustaining  source  of 
useful  power.  Free  ladicals,  molecu¬ 
lar  fragments  which  possess  very 
high  energy  potential,  have  been 
known  to  be  present  in  chemical  re¬ 
actions  for  more  than  half  a  century. 

The  basic  principles  involved  in 
this  method  and  the  end  results 
have  been  successfully  and  repeated¬ 
ly  demonstrated  by  various  labora¬ 
tory  tests.  Present  working  models 
suggest  the  possibility  of  adapting 
this  method  to  self-contained  pack 
aged  power  units  that  might  be  used 
as  portable  units  in  remote  areas  or 
for  operating  all  types  of  vehicles, 
including  automobiles. 

No  costs,  type  of  materials  used 
or  potential  size  have  been  divulged, 
so  an  evaluation  of  the  merits  of  this 
process  is  not  possible  at  this  time. 

Dresden  at  Full  Power 

Commonwealth  Edison  Co.’s 
Dresden  nuclear  power  station,  the 
world’s  largest  all-nuclear  power 
plant,  has  demonstrated  full-power 
operation  for  the  first  time. 

This  giant  station,  located  50  miles 
southwest  of  Chicago,  is  producing 
180,000  kw,  enough  electricity  to 
supply  the  needs  of  a  city  of  200,000 
p)ersons. 

The  $51  million  station,  financed 
entirely  by  private  industry,  was  de¬ 
signed  by  General  Electric  Co.  for 
Commonwealth  Edison  and  the  co¬ 
sponsoring  Nuclear  Power  Group 
Inc. 

Automation  in  the  Nuclear  Field 

General  Electric  Co.  has  initiated 
what  it  believes  to  be  the  first  pro¬ 
duction  line  automation  in  the  nu¬ 
clear  power  field,  with  the  installa¬ 
tion  of  a  tape-controlled  turret  drill 
at  its  Atomic  Power  Equipment  De¬ 
partment  in  San  Jose,  Calif. 

Savings  are  expected  to  be  sub¬ 
stantial,  with  manufacturing  time  on 
drilling  and  reaming  reduced  con¬ 
siderably  over  previous  methods.  On 
a  recent  job,  17,200  perfect  holes 
were  run  off  in  special  plates  for  an 
experimental  facility,  in  one -sixth 
the  time  required  to  do  the  same 


Stanford  R.  0\§hin!iky,  inventor  of  the 
new  free  radical  energy  conversion  sys¬ 
tem,  shown  with  a  prototype  unit.  In 
background  is  laboratory  model  in  oper¬ 
ation-independent  of  conventional  power 
source 


type  of  job  by  manually  controlled 
drilling. 

In  addition,  automated  systems 
are  being  investigated  for  the  nu¬ 
clear  fuel  manufacturing  operation 
and  for  plant-wide  quality  control. 
General  Electric  production  officials 
believe  that  this  is  the  start  of  a 
trend  toward  automation  in  the  nu¬ 
clear  field.  The  utilization  of  these 
more  efficient  methods  of  produc¬ 
tion  will  help  in  the  achievement  of 
the  goal  of  economic  nuclear  power. 

PRDC  Hits  Another  Snag 

The  U.  S.  (^ourt  of  Appeals  for 
the  District  of  (Columbia  last  month 
voided  the  .AEC’s  provisional  con¬ 
struction  permit  for  the  $88  million 
Enrico  Fermi  fast  breeder  reactor 
being  built  by  the  Power  Reactor 
Development  Go.  at  Lagoona  Beach, 
.Mich. 

The  court  decided  that  the  AEC’s 
practice  of  issuing  provisional  con¬ 
struction  permits  and  the  approval 
of  the  location  of  a  reactor  within 
30  miles  of  a  metropolitan  area  vio¬ 
lated  the  Atomic  Energy  Act. 

The  government  has  asked  for  a 
rehearing  before  the  full  court  on 
this  matter.  In  the  event  of  a  denial 
an  appeal  to  the  Supreme  Court  is 
likely. 

If  a  rehearing  is  not  granted  PR¬ 
DC  must  cease  work  on  the  nuclear 
portion  of  its  plant  and  the  holders 
of  construction  permits  for  other  nu¬ 


clear  projects  will  have  the  possibil¬ 
ity  of  a  similar  situation  facing  them. 

If  this  order  stands  the  civilian 
nuclear  program  will  have  suffered 
one  of  its  worst  setbacks. 

Growth 


REA  Loans  Authorized 

Oregon:  Eastern  Oregon  Electric 
Cooperative,  Pendleton,  $355,000  to 
finance  47  miles  of  distribution  line, 
12  miles  of  09-kv  transmission  line 
and  a  1,500-kva  substation. 

Washington:  .’Vlutual  Power  & 
Light  Assn.,  Tanner,  $192,000  to 
finance  construction  of  34  miles  of 
distribution  line,  some  of  which  will 
be  submarine  cable. 

Colorado:  Poudre  Valley  Rural 
Electric  Assn.,  Fort  Collins,  $1,155,- 
000  to  finance  202  miles  of  distribu¬ 
tion  line,  25  miles  of  69-kv  trans¬ 
mission  line,  substations  at  Welling¬ 
ton  and  Flat  Iron,  and  20  miles  of 
tie  line. 

►  Teton  Valley  Power  8c  Milling 
Co.  proposed  the  sale  of  electric 
generating  and  transmission  facili¬ 
ties  located  in  Idaho  and  Wyoming 
to  the  Fall  River  Rural  Electric  Co¬ 
op.  of  Ashton,  Idaho,  for  purchase 
price  of  $537,000. 

►  Washington  Water  Power  has 
under  way  a  $500,000  30-kv  distri¬ 
bution  line  which  will  bring  system 
power  to  Elk  City,  a  colorful  Idaho 
frontier  town.  Present  power  facili¬ 
ties  in  the  city  are  privately  operated 
generating  plants. 

►  Lincoln  .Service  Corp.  of  Fron¬ 
tier  has  been  authorized  by  the  Wy¬ 
oming  PSC  to  build  facilities  to  pro¬ 
vide  electrical  service  to  Food  .Ma¬ 
chinery  Corp.’s  industrial  coke  plant 
southwest  of  Kemmerer. 

►  Hoover  Dam  power  generation 
has  been  restored  to  100%  of  firm 
output  beginning  June  1,  1960.  This 
decision  will  be  reviewed  by  Bureau 
of  Reclamation  and  power-allottee 
officials  at  another  meeting  to  be 
held  in  Los  Angeles  Sept.  14  when 
the  spring  and  summer  runoff  will 
be  reviewed.  At  that  time  it  will  be 
decided  whether  to  continue  the 
100%  output  or  to  make  a  reduc¬ 
tion. 

►  FPC  has  approved  an  applica¬ 
tion  by  the  Eugene  Water  8c  Elec¬ 
tric  B<^d  to  increase  the  capacity 
of  its  Carmen-Smith  hydroelectric 
development  from  53,500  kw  to  90,- 
000  kw,  increasing  the  price  from 
$19  to  $25  million. 
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Communications 


►  “FAST"  SLOW  SCAN  TV  sys¬ 
tem  recently  developed  by  RCA  to 
permit  viewine  of  sun  spots  from  a 
telescope  could  prove  to  be  a  boon 
to  electric  utilities  where  relatively 
slow  motion  is  to  be  viewed.  It  pro¬ 
duces  one  frame  a  second  with  500 
line  resolution  —  tetter  resolution 
than  the  home  TV  sets  attain.  Band¬ 
width  is  200  kc.  Since  many  indus¬ 
trial  microwave  systems  currently  in 
use  cannot  handle  full  video  circuits, 
this  system  will  offer  them  an  oppor¬ 
tunity  to  use  TV  for  reading  many 
tyjies  of  meters. 

^  NCUR  held  its  annual  meeting 
June  15-17  in  St.  Petersburg,  Fla. 
Representatives  were  present  from 
the  10  regional  sponsor  organiza¬ 
tions  and  seven  trade  associations 
of  the  power  utility  industry.  Chair¬ 
man  for  1900-61  will  be  Earl  Glat- 
zel  of  Detroit  Edison  Co.;  vice-chair¬ 
man,  Harold  Backen  Jr.  of  the  Doug¬ 
las  Electric  Cooperative,  Roseburg, 
Ore.,  representing  the  National 
Rural  Electric  Cooperative  Assn.; 
and  secretary,  Clarence  O.  Diller  of 
the  Lone  Star  Gas  Co.  As  it  has  for 
the  past  several  years,  microwave 
dot  ket  1 1 866  received  considerable 
attention.  The  relatively  new  docket 
12940  pertaining  to  termination  and 
interconnection  of  private  and  com¬ 
mon  carrier  facilities  also  received 
comment.  These  two  dockets  are 
further  manifestations  of  the  Bell 
System’s  tardy  attempts  to  close  the 
diKir  on  the  use  of  private  commu¬ 
nications  systems  —  now  that  equip¬ 
ment  is  available  for  general  use  at 
better  than  competitive  prices. 

►  APPARENTLY  SWEDISH  EN¬ 
GINEERS  share  .American  electric 
utility  engineers’  feelings  with  re¬ 
gard  to  responsibility  for  communi¬ 
cations  channels  as  they  say:  “The 
circuits  are  considered  so  important 
for  the  reliability  of  the  remote  con¬ 
trol  system  and  are  so  closely  asso¬ 
ciated  with  the  other  equipment  in 
the  system  that  the  maintenance  of 
the  circuits  must  be  undertaken  by 
the  personnel  within  the  power 
company.  Consequently,  lines  from 
the  public  telephone  system  are  not 
usually  rented  for  the  purpose.’’ 

►  A  MOST  ASTONISHING  EX- 
PERIMENTAL  MEANS  of  trans¬ 
mitting  TV  signals  has  been  tried 
between  two  power  plants.  The 
video  is  applied  to  a  300-mc  radio 
link  beameii  down  river  with  a  high 
mountain  blocking  any  line  of  sight 
path  between  the  two  points.  Ap¬ 


parently  the  system  actually  oper¬ 
ates  from  reflections  along  the  nver 
bank,  but  not  in  a  satisfactory  man¬ 
ner.  Future  plans  call  for  a  6,000- 
mc  microwave  channel  and  reflector. 

►  “MOBOTS”may  shortly  be  w'alk- 
ing  around  your  nuclear  power  plant 
if  Hughes  Aircraft  receives  an  o.k. 
from  the  FCC  for  its  recent  applica¬ 
tion  for  frequencies  above  13,000  me 
to  control  the  creature.  It  has  ap¬ 
plied  for  100  me  of  space  for  con¬ 
trol  of  a  vehicle  that  can  be  used  to 
manipulate  tools,  etc.,  where  the  en- 

Market  Development 


Hilo  Electric  Shows 
Its  Greatest  Assets 

In  the  wake  of  the  di<iastrous  tidal 
wave  that  swept  over  the  Island  ot 
Hawaii,  Hilo  Electric  Light  Co.  has 
launched  a  new  local  public  rela¬ 
tions  campaign  with  a  “business  as 
usual"  approach. 

Eight  100-in.  advertisements  in  the 
Hilo  Tribune-Herald  spearhead  the 
rampaign.  Each  features  an  em¬ 
ployee  from  a  different  job  category 
at  HELCO.  Although  the  company 
suffered  heavy  damages  from  the 
tidal  wave,  it  is  not  using  the  ad 
campaign  to  recite  its  losses.  It  is 
concentrating  on  the  company’s 
greatest  as,et— a  dedicated  and  com¬ 
munity-minded  group  of  employees. 
.Actually,  preparation  of  this  cam¬ 
paign  under  the  theme  “Electric 
muscle  builds  a  better  Big  Island’’ 
was  started  in  early  spring.  Its  pur- 
|)osc*  then  was  two-fold:  to  publicize 
the  range  of  company  services  avail¬ 
able,  from  cooking  clas.ses  to  com¬ 
plete  wiring  plans;  and  to  “human¬ 
ize’’  the  company  from  the  cus¬ 
tomer’s  point  of  view  by  showing 
the  organization  as  a  collection  ot 
his  friends,  neighbors  and  business 
associates. 

In  the  reconstruction  wake  of  the 
tidal  wave,  public  understanding  of 
HELGO's  operation  became  vital. 
.All  utility  companies  in  a  disaster 
area  have  faced  the  misunderstand¬ 
ings  that  arise  concerning  the  re¬ 
sumption  of  service  and  when  emer¬ 
gency  service  crews  will  reach  certain 
areas.  Public  understanding  of  the 
workings  of  the  company  and  real¬ 
ization  that  everyone  in  the  organ¬ 
ization  is  doing  his  or  her  best  to 
restore  “normalcy”  are  essential. 

HELCO  General  Manager  Wil¬ 
liam  Mackenzie  and  Administrative 


vironment  precludes  human  occupa¬ 
tion.  We  now  have  all  of  the  com¬ 
ponents  necessary  to  produce  such  a 
device,  only  an  integration  is  needed 
to  produce  it.  Should  science  fiction 
writers  be  hailed  as  prophets? 

►  ADDITIONAL  RADIO  FRE¬ 
QUENCIES  have  been  requested  by 
NCUR  in  a  petition  filetl  with  the 
FCC.  This  organization  has  been 
very  conservative  in  its  estimates  of 
radio  usage,  and  it  now  appears 
that  increased  applications  may  well 
make  the  frequency  space  available 
too  small.  The  new  petition  takes 
cognizance  of  the  shift  toward 
higher  frequencies  and  refers  spe¬ 
cifically  to  152-  and  45()-mc  bands. 


.Assistant  1).  W.  Rose  ilecided  to  in¬ 
itiate  the  ad  insertions  now  to  em¬ 
phasize  the  return  to  normalcy. 

Each  advertisement  shows  the  em¬ 
ployee  in  a  work  situation.  Among 
those  ap|x:aring  so  are  William  H. 
Hill,  president  of  HELCO  and  of 
the  Hawaii  .State  Senate,  Kaiva 
Luiasosojxi,  watch  engineer  at  Wai- 
akea  power  plant.  Bunny  Brown, 
line  construction  foreman.  Pictures 
were  taken  by  one  of  Hawaii’s  lead¬ 
ing  photographers,  Roliert  Wenkam, 
whose  past  record  includes  several 
I.ife  magazine  covers. 

PP&L  Looks  Ahead 
On  50th  Birthday 

Research  adapting  electricity  to 
new  uses  will  provide  the  average 
family  more  conveniences  and  com¬ 
forts  in  the  next  decade  than  were 
invented  in  the  past  half-century, 
PPkrl.  President  Don  R.  .McClung 
predicted  in  noting  the  company’s 
.50th  anniversary.  He  said  the  pace 
of  research  is  accelerating  the  rapid 
development  of  new  appliances  for 
adaption  of  larger  amounts  of  elec¬ 
tricity  to  more  and  more  household 
tasks. 

Pacific  Power  was  founded  june 
II),  1910.  Now  one  of  the  region’s 
largest  industries,  emjiloying  alxnit 
2,6(M)  |)eople,  the  company  had  only 
17,000  customers  in  Oregon  and 
Washington  in  its  first  year.  Tcxlay 
it  serves  326,0(M)  in  five  states. 

“Households  of  1910  used  an  av¬ 
erage  of  2(M)  kwh  a  year  and  paid 
15  to  20(‘  per  kilowatt-hour,”  Mr- 
Clung  reported.  "I'oday  the  aver¬ 
age  household  on  the  PPifcL  system 
uses  about  8,000  kwh  annually  and 
the  cost  to  the  consumer  has  been 
reduced  to  a  little  more  than  1^  a 
kilowatt-hour,”  he  said. 
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lAEI  Readies  Program 

Real  work  sessions  and  a  program 
of  speakers  on  timely  and  sometimes 
controversial  subjects  are  promised 
those  who  attend  the  Southwestern 
Section,  International  Association  of 
Electrical  Inspectors,  1960  annual 
meeting  at  the  Mapes  Hotel,  Reno, 
Sept.  19-22.  Then  when  day’s  work 
is  done  entertainment  features  of 
the  resort  city  will  contribute  to  the 
entertainment  program,  according 
to  Ernest  Nelson,  San  Leandro  chief 
electrical  inspector.  Southwestern 
Section  president,  and  Lou  La  Fehr, 
Alhambra  city  inspector,  secretary- 
treasurer. 


R.  W.  Gillette,  assistant  manager  of  the  Grant  County  PUD,  welcomes  audience  to  all¬ 
electric  patio  party  show  at  Ephrata,  Wash. 


Patio  Parties 
Bring  Out  600 

A  series  of  “All  Electric  Patio 
Party  Shows”  sponsored  by  the 
Grant  County  Public  Utility  Dis¬ 
trict  during  the  last  part  of  June 
drew'  good  crowds  in  five  Colum¬ 
bia  basin  towns  and  PUD  officials 
termed  it  an  outstanding  success. 

The  shows  were  planned  by  Mrs. 
Helen  Jorgensen,  district  home 
economist,  to  demonstrate  outdoor 
electric,  cooking,  equipment  and 
lighting. 

A  standing-room-only  crowd 
packed  the  PUD  auditorium  at 
Ephrata  for  the  opening  night  of 
the  show.  Many  stayed  to  inspect 
the  patio  appliance  display. 

Lighting,  patio  equipment  and 
barbecues  were  displayed  on  the 
stage,  electrical  appliances  in  the 
lobby.  The  evening  presentations 
were  at  Ephrata,  Quincy,  Moses 
Lake,  Coulee  City  and  Warden. 
Combined  attendance  for  the  five 
shows  was  almost  600. 

Air  Conditioning  Market 
Discussed  at  Vancouver 

Householders  in  coastal  areas  of 
British  Columbia,  Washington  and 
Oregon  are  not  uncomfortable 
enough  in  summer  to  form  a  large 
domestic  air  conditioning  market 
but  there  is  a  big  potential  in  the 
interior.  Commercial  air  condition¬ 
ing  can  be  sold  both  on  the  coast 
and  in  the  interior.  This  was  the 
consensus  at  an  informal  discussion 
during  the  recent  Vancouver,  B.  C., 
convention  of  the  Heating,  Refrig¬ 
erating  and  Air  Conditioning  Engi¬ 
neers. 

It  was  pointed  out  that  in  many 
areas  in  the  United  States  the  sum¬ 


Mrs.  Helen  Jorgensen,  Grant  PUD  home 
economist,  and  Herb  Jenkins,  public  rela¬ 
tions  advisor,  put  on  skit  to  stress  advan¬ 
tages  of  electric  barbecuing 


mer  is  becoming  a  peak  load  period 
for  the  electric  utilities  as  the  trend 
toward  air  conditioning  expands, 
and  that  lower  rates  are  being  of¬ 
fered  for  winter  utilization  of  such 
equipment  as  the  heat  pump.  In¬ 
stallations  with  cooling  as  their  pri¬ 
mary  object,  however,  are  not  likely 
to  find  a  heavy  domestic  market  in 
the  Pacific  Northwest  coastal  areas, 
it  is  believed. 

Climate  of  interior  B.  C.  and  the 
Northwestern  states  opens  up  a  big 
potential  market  for  domestic  in¬ 
stallations  but  in  B.  C.  this  is  shad¬ 
owed  by  the  fact  that  about  60^ 
of  the  jjopulation  of  the  province 
live  in  the  coastal  area. 

In  the  commercial  field,  however, 
architectural  trend  is  toward  sealed 
windows,  making  air  conditioning 
an  essential. 


La  Fehr  is  handling  the  general 
chairmanship  of  the  annual  confer¬ 
ence  himself  and  will  be  assisted  by 
Clyde  L.  Smith,  secretary-treasurer 
of  the  Central  California  Chapter, 
as  registration  chairman.  Tom  Re¬ 
gas  and  Bob  Germann  of  BullDog 
Electric  Products  will  handle  the  dis¬ 
plays  and  advertising,  which  are  al¬ 
ways  a  side  show  feature  of  the  meet¬ 
ings. 

Fluorescent  fixture  ballast  protec¬ 
tion,  a  hot  subject  these  days,  will 
be  a  feature  of  the  program  as  G.  E. 
Pieper,  product  specialist  on  ballast 
protection.  Metals  &  Controls  Divi¬ 
sion  of  Texas  Instruments  Inc.,  tells 
of  inherent  thermostat  protection 
devices.  A.  E.  Rowe,  ballast  sales 
engineer.  General  Electric  Co.,  Los 
Angeles,  will  discuss  the  fuse  appli¬ 
cations  for  ballast  protection,  and  a 
session  of  questions  and  answers  as 
well  as  demonstrations  are  expected. 

For  the  men’s  luncheon  K.  W. 
Swain,  chief  engineer,  Chase-Shaw- 
mut  Co.,  will  speak  on  “You,  Too, 
Can  Be  a  Short  Circuit  Expert.” 

A  speaker  on  public  relations  is 
to  be  another  feature.  H.  H.  Wat¬ 
son,  commercial  engineer.  General 
Electric  Co.,  Bridgeport,  will  give 
an  NFPA  refxrrt  on  mobile  homes 
and  trailers  and  their  electrical  re¬ 
quirements. 

There  will  be  nine  Code  Shop 
work  sessions  divided  as  usual  into 
residential,  commercial  and  indus¬ 
trial.  A.  P.  Vesco,  section  vice-presi¬ 
dent,  San  Diego,  is  general  code 
work  shop  chairman  and  will  be 
assisted  by  L.  O.  Trim,  A.  W.  Pol¬ 
lock,  Robert  Fassbender,  Clyde  Nar¬ 
vaez,  R.  D.  Johansen  and  Charles  R. 
Pierce.  With  previous  experience  in 
running  code  work  shops,  the  results 
from  these  down-to-earth  sessions 
are  expected  to  be  even  better  than 
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NEW  Permalex  Insulation 


Permalex*  coil  insulation  in  General  Electric 
voltage  regulators  boosts  reliability— 


lengthens  regulator  life 


New  Permalex  insulation — another  regula¬ 
tor  first  from  General  Dectric — is  now 
standard  on  all  C-E  ML-32  single-phase, 
step  voltage  regulators.  Permalex  makes 
possible  added  regulator  economies  through 
longer  core  and  coil  life  and  greater  reli¬ 
ability — at  no  price  premium. 

Permalex  insulation  preserves  high  di¬ 
electric  strength  because  of  the  special 
cyanoethylation  of  its  kraft  insulation 
paper.  This  process,  exclusive  with  General 
Electric,  retards  formation  of  moisture  re¬ 


leased  by  cellulose  materials  under  load — 
slows  aging  process  of  insulation  to  give 
you  longer  regulator  life.  Permalex  insula¬ 
tion  is  fully  compatible  with  other  regulator 
components  and  provides  a  true  system 
approach  to  regulator  design. 

Another  outstanding  G-E  regulator  fea¬ 
ture  which  increases  quality,  Permalex  in¬ 
sulation  gives  you  more  regulator  for  your 
money.  It  is,  in  fact,  another  reason  why 
G-E  regulators  cost  less  on  the  line. 

Ask  your  General  Electric  regulator  rep¬ 


resentative  for  more  information  about 
Peimalex-insulated  ML-32  regulators — as 
well  as  the  entire  line  of  G-E  voltage  regu¬ 
lators.  Or,  write  to  Section  456-03,  General 
Electric  Company,  Schenectady  5,  N.  Y. 

*Trod*>morii  of  Gonoral  Eloctric  Company 


^vgress  k  Our  Mosf  Product 

GENERAL^  ELECTRIC 
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previous  ones.  The  entire  day  ot 
Wednesday  will  be  devoted  to  a 
general  code  session  where  proposals 
authorized  by  the  section  will  come 
from  the  meeting.  Such  proposals 
will  be  processed  through  a  new 
committee  appointed  by  President 
Nelson  and  headed  by  E.  E.  Carl¬ 
ton  as  chairman.  They  have  been 
charged  with  putting  the  code  pro¬ 
posals  into  proper  format  and  lan¬ 
guage  and  preparing  sufficient  sup¬ 
porting  comment  to  facilitate  clear¬ 
ance  through  the  executive  council 
of  lAEI. 

Ladies’  entertainment  will  include 
a  tour  to  Virginia  City  and  the  eve¬ 
ning  banquet  programs  will  be  held 
in  the  Sky  Room  at  the  .Mapes  Ho¬ 
tel  and  other  entertainment  spots. 
Ck)mdr.  B.  R.  Van  Buskirk,  U.  S. 
Navy,  Retired,  is  scheduled  to  ad¬ 
dress  the  banquet  under  the  topic 
“Laughing  Witn  a  Prisoner  of  War.” 

The  Northwestern  Section’s  pro¬ 
gram  will  be  sparked  by  the  inim¬ 
itable  Sam  Rosch  of  Anaconda  Wire 
&:  Cable  Corp.  according  to  William 
Gaffney,  secretary-treasurer.  There 
will  also  be  the  two  sides  of  the 
ballast  heating  solution  problem 
presented  by  George  E.  Pieper  of 
.Metals  &  Controls  and  by  R.  R. 
Harlow  of  General  Electric  C^o. 
R.  W.  Bell,  chief  electrical  inspector 
for  the  State  of  Washington  is  also 
featured. 

Meetings  will  be  held  at  the 
Sheraton-Portland  Hotel,  Sept.  12-14 
and  entertainment  of  the  ladies  will 
include  a  luncheon  at  .Vlarelco 
Ranch.  The  group  will  be  guests  of 
Multnomah  Kennel  Club  on  Mon¬ 
day  night. 

EMEA 

Electrical  Maintenance  Engineers 
Assn,  of  California  installed  its  1960- 
61  officers  at  a  gala  entertainment 
and  ladies  night  program  July  22  at 
Rodger  Young  Auditorium,  Los  .An¬ 
geles.  Oswald  D.  Land,  Bay  Cities 
Floodlight  &:  Electric  Co.  and  last 
year  editor  of  the  EMEA  "High  Volt¬ 
age,”  was  named  president  by  the 
executive  committee  following  the 
election  on  June  22.  Urban  Beh, 
consulting  lighting  engineer,  was 
named  first  vice-president;  Lloyd 
A.  Gates,  Department  of  Water  &: 
Power,  second  vice-president:  and 
William  R.  Paluska  of  Albert  C. 
Martin  &:  Associates,  secretary-treas¬ 
urer. 

At  the  election  of  executive  com¬ 
mittee  members,  those  named  to 
serve  for  the  next  three  years  are 
Richard  B.  Hatfield,  Southern  Cali¬ 
fornia  Edison  Co.;  John  Horsburgh, 
Kaiser  Steel  Corp.;  Norman  E. 
Stone,  as  active  members:  and  King 


D.  Christopher,  Clark  Controller 
Co.,  sponsoring  member;  Robert  R. 
Procter,  Larsen-Hogue  Electric  Co., 
associate  member  for  a  two-year 
term;  K.  Lee  Alvey,  Airesearch  Mfg. 
Co.,  active  member;  and  William  A. 
Rinehart,  Burton  Equipment  Co. 
Inc.,  asscKiate  member,  both  for  a 
one-year  term. 

Retiring  as  members  of  the  execu¬ 
tive  committee  w'ere  Charles  M.  Ta¬ 
bor,  Larsen-Hogue  Electric  C^o.,  the 
past  president:  Paul  H.  Henrichs, 
Southern  California  Edison  (ki.,  first 
vice-president;  Frank  R.  Tharp, 
Floodlight  &  Fluorescent  .Mainte¬ 
nance  Co.,  second  vice-president; 
and  Frank  S.  Miller,  Robertshaw- 
Fulton  C^ontrols. 

Area  general  chairmen  appointed 
were:  Walter  H.  Wolf,  Zamboni 
Electric  Inc.,  for  the  Harbor  area; 
Harry  M.  Wallace,  Westinghouse 
Electric  (]orp.,  for  the  “Old  Baldy” 
or  Pomona  area;  .Morey  Sherwin, 
.Magnavox  Research  Laboratories, 
the  San  Fernando  Valley  area;  Floyd 
J.  .McNeill,  Western  California  Can- 
ners,  Ck>ntra  Costa  County  area;  and 
Donald  Higgins,  .American  Potash 
&  Chemical  C^orp.,  the  Mojave  Des¬ 
ert  area. 

NISA 

-A  quick  switch  Irom  Denver  to 
San  Francisco  for  the  next  national 
convention  of  National  Industrial 
.Service  Assn,  was  made  last  month 
when  accommodations  for  the  ex¬ 
pected  1,500  to  1,800  attendance 
could  not  be  guaranteed  in  Denver. 
Immediately  J.  .M.  Harrington,  ex¬ 
ecutive  vice-president  of  NISA,  St. 
Louis,  and  Ken  B.  Mitchell,  his  as¬ 
sistant,  flew  to  San  Francisco,  which 
was  scheduled  to  have  the  conven¬ 
tion  in  1962,  and  arranged  to  skip 
a  year.  The  Jack  Tar  Hotel  was 
selected  as  headquarters  because  of 
its  meeting  place  facilities  and  sev¬ 
eral  other  hotels  and  motels  in  the 
city  will  be  blocking  off  numbers  of 
rooms  for  the  delegates  from  all  over 
the  United  States  and  Canada. 

By  April  1,  1961,  the  association 
will  have  a  new  name.  Electrical 
.Apparatus  Service  Assn,  (formerly 
NISA),  and  the  convention  in  .San 
Francisco  June  4-7  will  be  under  the 
new  name. 

.A  special  meeting  of  the  Northern 
California  Chapter  was  held  July  8 
to  set  up  preliminary  procedure.  A1 
Dutil,  chairman  of  the  chapter.  En¬ 
terprise  Electric  Co.,  and  .Secretary- 
treasurer  Parry  Wood,  Kuchel  &:  Sie- 
vers,  called  a  special  meeting. 

Payment  of  expenses  for  the  con¬ 
vention  as  well  as  most  of  the  ar¬ 
rangements  will  be  made  from  head¬ 
quarters  but  a  general  chairman, 


Jack  Van  Alstyne  of  Van  Alstyne  8c 
Son  in  Sacramento,  was  selected  as 
local  general  chairman.  He  will 
head  a  group  of  local  committees 
handling  some  of  the  details. 

Whether  a  projected  regional 
meeting  would  be  held  anyway  was 
debated.  It  was  decided  to  hold  such 
a  meeting  Oct.  1,  1960,  at  the  Jack 
Tar  Hotel.  Van  Alstyne  is  also  its 
chairman  and  George  Ekmeir  co- 
chairman  for  the  one-day  affair. 
.More  technical  and  less  business 
subjects  were  asked  for  by  some  of 
the  members  at  the  meeting.  It  will 
be  a  regional  meeting  for  all  chap¬ 
ters  in  California  with  a  program  in 
the  morning,  shop  visitation  in  the 
afternoon  and  a  dinner  that  evening. 
Some  40  are  expected  to  attend. 

Harrington  also  announced  that 
traveling  seminars  on  technical  sub¬ 
jects  conducted  by  .A.  C^.  Roe,  tech¬ 
nical  expert  for  NIS.A-EASA,  and  a 
series  of  management  seminars  of 
three-day  duration  will  be  conducted 
throughout  the  country. 

Briti.sh  Columbia  Chapter  of  Nl- 
SA-EASA  will  play  host  to  the  Pa¬ 
cific  Northwest  conference  at  the 
Grosvenor  Hotel,  Vancouver,  B.  C., 
Oct.  21,  according  to  Charles  E. 
Longley.  That  meeting  will  be  for 
the  British  Columbia,  Puget  Sound 
and  Oregon  (Chapters. 

PCEA  Appointments 

President  H.  F.  Hart/ell  has  an¬ 
nounced  the  following  section  chair 
men  and  committee  ap|xjintments: 

Administrative  Services 

GUIDANCE  COMMITTEE-H.  T. 
Quinzler,  Arizona  PS,  chairman;  D.  M. 
Pritchett,  California  Pacific  Vtililies,  vice-' 
chairmcm;  L.  C.  Jantz,  Calectric,  sponsor  of 
Purchasing  &  Stores  Group;  H.  Traev,  So. 
Calif.  Ed;  sponsor  of  Building  Design 
Mainlertance;  Don  Bell,  PG  and  E,  Ed 
C'.uerdon,  Arizorta  PS,  co-sponsors,  Eccmomics 
of  the  Vtilitx  Business. 

ADVISORY  COMMITTEE-R.  W.  White, 
PG  and  E;  E.  V.  Kruger,  So.  Calif.  Ed.: 
W.  N.  Fairlee,  PG  and  E;  J.  A.  Tallrv, 
Calectric;  F.  W.  Mielke  Jr.,  PG  and  E. 

Business  Development 

GUIDANC  E  COMMITTEE  -  Frank  .M. 
Falge,  G-E,  chairman;  Ralph  J.  Phillips. 
San  Diego  G&E,  vice<hairman— residential; 
Walter  D.  Howell,  PG  and  E,  vice-chairnutn 
-commercial-industrial  and  agricultural;  O. 
R.  Doerr,  PG  and  E;  B.  E.  Lowe,  Sierra 
Pacific  Power;  T.  M.  McDaniel  Jr.,  .So. 
Calif.  Ed.;  Don  Willis,  Arizona  PS. 

ADVISORY  COMMITTEE -Ciordon  F. 
Black,  Rome  Cable  Div.,  Alcoa;  D.  C.  Aiken, 
PG  and  E;  J.  A.  Clorlett,  G-E;  J.  C  Clham- 
berlain.  Bureau  of  Home  Alliances,  San 
Diego;  Jack  Kiedaisch,  Arizona  PS. 

AGRICULTURAL  ELECTRIFICATION 
COMMITTEE— R.  L.  Saling,  Westinghouse, 
chairman;  F.  H.  C^oover,  So.  Calif.  Ed.,  vice- 
chairman. 

HEATING  Sc  AIR  CONDITIONING 
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COMMITTEE-Hiram  Z.  Andrade,  GE, 
chairman;  V.  A.  Labarthe,  tVeitinf^house, 
vice<hairman. 

APPLIANCE  COMMITTEE-F.  E.  Luck¬ 
ing,  CaUctric,  chairman;  Ed  Ames,  G-E,  vice- 
chairman. 

HOME  ECONOMICS  COMMITTEE  - 
Helen  K.  Taaffe,  Westinghouse  Appliance 
Sales,  Mary  Jane  Isenburg,  G-E,  ctxhair- 
men. 

COMMERCIAL  COOKING  COMMIT¬ 
TEE  —  K.  L.  Sawyier,  PG  and  E,  chairman; 

C.  F.  Burgess,  Calectric,  i>ice<hairnum. 
INDUSTRIAL  EQUIPMENT  COMMIT¬ 
TEE  —  U.  G.  Karrer,  PG  and  E,  chairman; 

D.  W.  Struck,  San  Diego  G&E,  vice<hair- 
man. 

COMMERCIAL-INDUSTRIAL  LIGHT¬ 
ING  COMMITTEE  -  Fred  j.  Bertolone, 
Curtis- AllBrite  Lighting,  chairman;  R.  E. 
Dahlin,  .So.  Calif.  Ed.,  vice-chairman. 

RESIDENTIAL  WIRING  COMMITTEE 
—Alan  j.  McCutcheon  Jr.,  San  Diego  GilfE, 
Norman  A.  Schiewe,  G-E,  co-chairmen. 

RESIDENTIAL  LIGHTING  COMMIT¬ 
TEE  —  A.  O.  Grotenbuis,  Thomas  Indus¬ 
tries,  chairman;  Walter  Honard,  G-E,  vice- 
chairman. 

CONFERENCE  -  W.  L.  Greer,  PG  and 

E.  chairman;  R.  G.  Holabird,  Biddle  Trade 
Publishing,  itice<hairman. 

Engineering  &  Operating 

GUIDANCE  COMMITTEE  -  H.  K. 
Breckenridge,  EBASCO,  chairman;  H.  S. 
Warren,  Borne  Cable-Alcoa,  vice<hairman; 
W.  L.  McCabe,  Sierra  Pacific  Power,  spon¬ 
sor  of  Communications  Group;  C.  J.  Nevitt, 
Son  Diego  G&E,  sponsor  of  System  Opera¬ 
tions  Group;  A.  L.  Guidero,  So.  Calif.  Ed., 
spemsen,  Steam  Generation;  H.  J.  Randolph, 
Randolph  Engineering,  Underground 
Transmission  &  Distribution;  Raymond  E. 
Campbell,  Alcoa,  Overhead  Transmission 
&  Dsstribution;  H.  R.  Daniels,  PG  and  E, 
Hydro  Generation;  Robert  G.  Peterson, 
l-T-E  Circuit  Breakers,  Substations;  C.  R. 
Stanley,  PG  and  E,  Transportation;  D.  K. 
Foulks,  G-E,  Meters;  R.  L.  Mellers,  iVest- 
inghouse.  Engineering  Design. 

ADVISORY  COMMITTEE  -  G.  R.  Best, 
G-E;  R.  C.  Brinton,  PG  and  E;  J.  H.  Drake, 
So.  Calif.  Ed.;  K.  M.  Bausch,  Bechtel  Corp.; 
W.  T.  Johnson,  Calectric. 

General  Committees 

VIEMBERS  AT  LARCiE  -  Charles  B. 
Bennett,  Fluor  Corp.,  confererue  properties 
chairman;  Jack  H.  Goodell,  Bechtel  Corp., 
conference  registration  chairman;  H.  P. 
Hestetter,  Elliott  Co.,  R.  W.  Spencer,  So. 
Calif.  Ed.,  conference  speakers  co-chairmen; 
Robert  A.  Young,  Robert  A.  Young  Co., 
hotel  chairman. 

RESIDENTIAL  STREET  &  HIGHWAY 
LIGHTING  COMVIITTEE  -  T.  M.  Mc¬ 
Daniel  Jr.,  So.  Calif.  Ed.,  chairman;  H.  G. 
Dillin,  San  Diego  G&E,  O.  R.  Doerr,  PG  and 
E. 

RESIDENTIAL  STREET  Sc  HIGHWAY 
LIGHTING  TECHNICAL  SUBSTATION 
SUBCOMMITTEE  -  Bruce  A.  Corwin,  So. 
Calif.  Ed.,  chairman;  J.  H.  Burson,  West- 
ing/iotise;  Peter  Garippa,  G-E;  R.  M.  Hug- 
gard.  Sierra  Pacific  Power;  G.  S.  Kimball, 
Son  Diego  G&E;  B.  V.  Kunde,  Line  Material 
Industries;  L.  W.  Luley,  IVesting/iouje;  G. 
N.  Radford,  PG  and  E;  E.  L.  Ralston  Jr., 
Hatvaiian  Electric;  W.  H.  Ritter  Jr.,  Calec¬ 
tric;  Frank  A.  Storti,  G-E;  G.  A.  Trosper, 
PG  and  E. 

ACCIDENT  PREVENTION  COMMIT¬ 
TEE  —  R.  E.  McCann,  So.  Calif.  Ed.,  chair¬ 
man;  W.  E.  Brown,  Sierra  Pacific  Power; 
C.  E.  Dunahoo,  Sem  Diego  G&E;  Jordan 
Lnmmis,  So.  Calif.  Ed.;  C.  E.  Story,  So.  Calif. 


Ed.;  Warren  S.  Hyde,  PG  and  E;  H.  J. 
Kallemeyn,  PG  and  E;  C.  L.  Yager,  PG  and 
E;  C.  W.  Eddy,  Calectric;  C.  Dudley  Pratt, 
Hawaiicm  Electric;  Harry  Allen,  So.  Nevada 
Power. 

4-H  CLUB  ELECTRIC  PROJECT  COM¬ 
MITTEE  —  D.  L-  Turner,  Son  Diego  G&E, 
chairrrusn;  F.  H.  Coover,  So.  Calif.  Ed.;  B. 
D.  Johnum,  PG  and  E;  R.  R.  VVhittaker, 
Calectric;  R.  L.  Saling,  lYestinghouse. 

RADIO  &  TV  PROBLEMS  COMMIT¬ 
TEE  —  K.  E.  Dueker,  So.  Calif.  Ed.,  chair¬ 
man;  D.  R.  Allsop,  So.  Nevada  Power;  R. 
L.  Brinton,  PG  and  E;  W.  L.  .McCabe,  Sierra 
Pacific  Power;  R.  E.  .Marshall,  Calectric; 
C.  I.  Nevitt,  .San  Diego  G&E;  W.  G.  Sanders, 
California  Pacific  Utilities. 

SYSTEM  PROTECTION  COMMITTEE 
— W.  A.  Davis,  Son  Diego  G&E,  chairrrusn; 
W.  J.  Smith,  Federal  Pacific  Electric;  R.  R. 
Spear,  Pacific  Telephorse;  R.  E.  Stade, 
^chtel  Corp.;  G.  P.  T upper,  D'esting/iouje; 
H.  Z.  Wilson,  General  Telephorse;  Ros.s 
Mortensen,  Sierra  Pacific  Power;  Harold  T. 
Zanzow,  Line  Materials  Industries;  F.  D. 
Beardsley,  PG  arsd  E;  L.  D.  Barter,  Artwell 
Electric;  C.  B.  Bennett,  Fltsor  Corp.;  W.  G. 
Collins,  Pacific  Telephorse;  A.  B.  Gilbert¬ 
son,  California  Pacific  Utilities;  G.  B.  Gil- 
crest,  G-E;  F.  V.  Gillum,  So.  Calif.  Ed.;  C. 
W.  Hutcherson,  Calectric;  A.  E.  John.son, 
l-T-E  Circuit  Breakers;  R.  J.  McKnight, 
Arizona  PS;  R.  L.  .Mellers,  lYesting/iouse; 
W.  S.  Moody,  G-E;  C.  L.  Ryan,  So.  Nevada 
Power;  Mark  A.  Sawyer,  Pcscific  Telephone. 

NURA  Holds 
Annual  Meeting 

Northwest  Utility  Radio  .\ssn. 
held  its  annual  meeting  at  the  Shera¬ 
ton  Hotel  in  Portland,  with  30  at¬ 
tending.  Qiairman  was  L.  .\.  Uarter 
of  Pacific  Power  &  I-ight  Uo.  Host 
was  E.  (I.  Phillips,  Northwest  Nat¬ 
ural  (ias  Co. 

Frequency  C'xrordinator  R.  A.  Ben¬ 
son  of  Seattle  City  Eight  in  his  re- 
x>rt  expressed  concern  over  the 
leavy  use  being  made  of  the  150-mc 
bantl  and  complete  lack  of  new  ap¬ 
plications  at  37  me.  He  asked  that 
members  give  greater  consideration 
to  the  use  of  450  me  wherever  pos¬ 
sible.  It  was  his  opinion,  based  on 
statistics,  that  the  National  Cknn- 
mittee  for  Utilities  Radio  had  been 
far  t(M)  conservative  in  early  esti¬ 
mates  of  radio  usage  placed  before 
the  FCC,  and  he  recommended  that 
support  be  given  to  current  efforts 
maile  to  obtain  more  frequencies 
lor  the  Power  Radio  Service. 

Harold  Backen,  past  chairman  of 
NUR.V  and  now  vice-chairman,  re¬ 
ported  on  national  activities  and  the 
recent  Ceneva  Radio  C^onference. 
Eighty-five  countries  were  repre¬ 
sented  at  the  meeting  and  of  some 
700  delegates  the  United  States  pro¬ 
vided  102.  It  was  pointed  out  the 
radio  frequency  band  designators, 
l.F',  VHF',  etc.,  will  be  replaced  by 
a  numerical  system  up  to  12. 

Preliminary  draft  of  a  history  of 
NUR.A  was  read  by  .\.  Nexm  of 
Puget  Sound  Power  &:  Eiglit  Co.  .\n 


“old-timer”  of  both  NCUR  and 
NURA,  he  brought  many  interest¬ 
ing  bits  and  incidents  into  the  draft, 
wdiich  was  heartily  endorsed  by  the 
members. 

Sources  and  cures  for  radio  inter¬ 
ference  in  vehicles  were  discussed 
in  a  paper  by  Frank  Emigh  of  the 
Tacoma  VV'ater  Department.  Emigh 
also  provided  a  display  of  various 
noise  suppression  equipment  and 
discussed  its  application. 

In  an  informal  talk  FCC  Field 
Engineer  F'rancis  McCann  compli¬ 
mented  the  members  on  their  con¬ 
scientious  efforts  to  comply  with  the 
regulations.  In  answer  to  a  question, 
he  stated  that  the  recent  order  re¬ 
laxing  requirements  for  a  licensed 
operator  at  a  control  point  would 
have  the  effect  of  permitting  an  alien 
to  operate  a  radiophone  station  in 
the  Power  Radio  .Service  —  subject 
only  to  the  licensee’s  approval. 

In  addition  to  the  individual  pres¬ 
entations,  there  was  a  round  table 
discussion  on  technical  problems, 
centering  particularly  around  micro- 
w'ave  and  mobile  radio  operations. 
Several  members  were  concerned 
with  the  adequacy  of  available  meas¬ 
uring  equipment  for  setting  up  mo¬ 
bile  radios  to  comply  with  the  nar¬ 
row  band  standards.  Most  members 
were  using  a  standard  that  could  be 
calibrated  from  WWV  and  then 
were  setting  the  field  instruments 
with  it.  They  said  they  found  this 
approach  to  be  satisfactory. 

Officers  for  1960-61:  E.  C.  Phillips, 
Northwest  Natural  Gas,  Portland, 
chairman;  C.  F.  Peck,  Central  Lin¬ 
coln  PUD,  Newport,  vice-chairman; 
John  Scofield,  Eugene  Water  &  Elec¬ 
tric  Board,  secretary;  R.  A.  Benson, 
Seattle  City  Light,  frequency  coor¬ 
dination  committee  chairman;  Frank 
Emigh,  Tacoma  C;ity  Water,  infor¬ 
mation  committee  chairman;  A.  A. 
Noon,  Puget  Sound  Power  &  Light 
Co.,  Kirkland,  engineering  and  op¬ 
erating  committee  chairman. 

►  .San  Mateo  Cxrunty  Electric  Club 
named  .\rt  Ciingell  of  F'red  Nicholas 
Ck).  as  its  president  for  the  year  be¬ 
ginning  in  July.  He  succeeds  W’il- 
liam  Hilton  of  PG  and  E.  Harry 
Marshall  of  F'etleral  Pacific  Electric, 
.Santa  (dara,  was  named  vice-presi¬ 
dent,  and  Louis  Rolla,  Coast  Elec¬ 
tric  Co.,  Redwood  City,  was  re¬ 
elected  secretary-treasurer. 

►  A  Denver  chapter  of  NARDA  was 
formed  recently  under  the  name  of 
Colorado  .Appliance  Dealer  .Assn. 
President  is  W.  F.  Martin,  Colfax 
Radio  &  .Appliance;  vice-president, 
Leonard  Robohm,  Robohm  Appli¬ 
ance  &:  TV. 


quires  only  connecting  the  streetlight  into  existing  120- 
volt  secondary  lines,  replacing  the  lamp  and  installing 
a  hood  that  meets  EEI-NEMA  standards  —  Fisher- 
Pierce  controls  also  conform  to  the  standard. 


Ouburban  Clevelanders  are  seeing  more  and  more 
individual  lamp  controls  on  their  streetlights,  including 
Fisher -Pierce  Series  6600 A  Controls,  as  The  Cleveland 
Electric  Illuminating  Co.  voltage  conversion  program 
continues  through  its  second  year.  CEI  found  that 
modernizing  the  streetlighting  system  by  changing  to 
individual  photoelectric  control  is  a  natural  and  highly 
practical  part  of  distribution  conversion.  It  eliminates 
the  need  for  constant  current  transformers,  oil  switches 
and  time  switches,  plus  extra  wire,  insulators  and  hard¬ 
ware  for  streetlighting  circuits,  and  new  crossarms  to 
isolate  them  from  distribution  lines.  Conversion  re¬ 


The  new  installation  may  be  checked  quickly,  because 
of  the  short  time  delay  in  the  controls.  IL  transformers, 
oil  switches,  time  switches,  constant  current  transformers 
and  series  wire  can  be  removed,  simplifying  future  pole 
work  and  improving  neighborhood  appearance.  All  of 
this  in  addition  to  dependable,  automatic  switching  of 
streetlights,  with  light  provided  whenever  it  is  needed. 


brator.  As  the  operator  gradually  varies  the 
light  intensity,  a  front-panel  light  indicates 
control  operation  and  a  foot-candle  meter 


ance  testing  and  checKing  controls  after 
repairs. 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 

Employee  Gift  Matching 

Another  Good  Way  To  Help 
Our  Colleges  And  Universities 


The  business  community  continues  to  make  an  im¬ 
pressive  record  in  giving  badly  needed  financial  help 
to  our  colleges  and  universities.  This  year  the  Council 
for  Financial  Aid  to  Education  expects  that  business 
contributions  to  higher  education  will  be  well  over  four 
times  their  total  of  about  $40  million  a  decade  ago. 

If  these  contributions,  which  were  about  $150  mil¬ 
lion  last  year,  continue  to  increase  at  the  present  rate, 
they  will  hit  the  target  of  $500  million  set  for  business 
aid  to  our  colleges  and  universities  in  1970.  This  is  the 
amount  which,  the  Council  calculates,  must  come  from 
business  if  these  institutions  are  to  have  the  money  to 
do  their  job  properly  a  decade  hence. 

However,  it  would  be  a  fine  thing  both  for  the  nation 
and  the  business  community  if  that  $500  million  dollar 
target  were  hit  well  before  1970.  This  would  put  us 
ahead  of  a  schedule  (it  is  a  conservative  schedule  I  in 
getting  on  top  of  what  remains  one  of  the  nation’s  most 
crucial  problems— that  of  having  its  colleges  and  uni¬ 
versities  adequately  financed  which  they  are  very  far 
from  being  right  now. 

There  is,  we  believe,  one  quite  simple  way  by 
which  financial  support  for  higher  education  hy 
business  firms  might  be  considerably  speeded 
up.  All  that  is  required  is  that  business  firms 
generally  abandon  the  idea  that  it  is  possible  for 
every  company  to  bave  a  program  to  provide 
such  support  that  is  novel  and  distinctive,  and 
that  this  is  the  only  way  that  interests  of  prestige  and 
good  public  relations  can  be  served. 

There  are  nowhere  near  enough  good  plans  to  pro¬ 
vide  financial  help  for  higher  education  to  equip  even 
a  small  percentage  of  our  business  firms  with  one  that 
is  novel  and  distinctive.  Also  there  are  a  numlrer  of 
very  good  plans  which,  so  far  as  we  can  tell,  lose 
nothing  of  their  value  for  prestige  and  good 
public  relations  by  being  used  by  a  large  num¬ 
ber  of  companies. 


The  Gift  Matching  Idea 

One  plan  with  these  attractive  characteristics  is  the 
plan  by  which  companies  match  the  gifts  of  their  em¬ 
ployees  to  colleges  and  universities,  and  now  increas¬ 
ingly  gifts  to  independent  secondary  schools.  So  far  as 
we  can  discover  the  general  plan  was  invented  by  the 
General  Electric  Company,  with  what  it  calls  its  Cor¬ 
porate  Alumnus  Program.  Now,  with  variations  on  the 
same  basic  design,  almost  100  companies  have  gift 
matching  plans.  We  at  McGraw-Hill  are  included  in 
this  number. 

The  gift  matching  plans  vary  considerably  in  de¬ 
tail.  Some  are  limited  to  alumni  of  the  schools  to  be 
benefited.  In  others  any  employee  can  participate  by 
making  a  gift  to  an  eligible  institution.  There  are  also 
variations  in  the  maximum  amounts  of  gifts  by  indi¬ 
viduals  and  to  individual  institutions  which  will  be 
matched.  Some  companies  have  “open  end”  plans; 
others  limit  the  total  to  be  matched  in  any  one  year. 
All  of  the  plans,  however,  embody  the  same  central  gift 
matching  idea. 

When  the  plan  was  first  launched  some  college  ad¬ 
ministrators  of  little  faith  in  the  fundamental  gen¬ 
erosity  of  the  alumni  and  friends  of  their  schools  ex¬ 
pressed  the  fear  that  if  gifts  were  to  be  matched  they 
might  be  made  smaller  in  the  first  place.  The  opposing 
view  was  that  the  possibility  of  having  them  matched 
would  stimulate  more  and  larger  gifts. 

Advantages  Of  Gift  Matching 

So  far  as  we  have  been  able  to  discover,  the 
expectation  that  giving  would  Ire  stimulated  by 
gift  matching  has  been  validated  by  the  experi¬ 
ence  with  the  plans.  This  has  been  our  experience 
at  McGraw-Hill.  Some  other  important  virtues  of  the 
gift  matching  programs  have  been  summarized  by 
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LEADERS  OF  SOME  OF  THE  INSTITUTIONS 
WHICH  HAVE  SHARED  IN  THE  McGRAW-HILL  EMPLOYEE 
GIFT  MATCHING  PROGRAM  EXPRESS  THEIR  VIEWS 

“We  particularly  appreciate  the  fact  that  your  grant  is 
unrestricted,  and  can  therefore  be  used  for  our  area  of 
greatest  continuing  need  —  the  General  Education  Fund, 
from  which  faculty  salaries  come.” 

W.  Boyd  Alexander,  Vice  President  and 
Dean  of  the  Faculty 
Antioch  Collego 


“We  are  grateful,  not  only  for  the  financial  support  given 
to  The  Cooper  Union  by  your  company,  but  also  for  the 
stimulus  it  has  provided  our  alumni  in  your  employ  to 
make  annual  gifts  to  their  Alma  Mater.” 

Edwin  S.  Bi  rdell,  President 
Tho  Coopor  Union 


“The  gift  matching  program  has  a  dual  advantage.  First, 
it  acknowledges  and  repays  a  debt  of  honor  to  those  col¬ 
leges  which,  often  at  great  loss  to  themselves,  have  trained 
and  educated  the  men  who  are  now  among  your  personnel. 
This  is  most  fair  and  equitable.  Secondly,  by  offering  to 
match  up  to  a  given  limit  the  contributions  of  alumni, 
you  encourage  support  of  their  own  colleges  on  the  part  of 
graduates,  who  themselves  are  so  indebted.” 

President  Edward  B.  Bi  nn,  S.  J. 

Georgetown  University 


“Thanks  to  your  doubling  of  the  annual  gifts  of  one  of 
our  generous  and  loyal  friends  who  works  with  you  at 
McGraw-Hill,  we  are  well  on  the  way  toward  creating 
what  for  us  will  be  an  extremely  helpful  scholarship  fund. 
This  would  not  have  been  possible  without  the  gift  match¬ 
ing  program.” 

C.  Adrian  Heaton,  President 
California  Baptist  Theological  Seminary 


Ernest  T.  Stewart,  Executive  Director  of  the  American 
Alumni  Council  (1785  Massachusetts  Avenue,  N.W., 
Washington,  D.C.)  who  would  be  glad  to  provide  de¬ 
tailed  information  about  them,  and  the  names  of  com¬ 
panies  having  such  plans.  Of  the  gift  matching  idea 
he  says, 

“First— it  assures  the  corporation  that  its  gifts  go 
direct  to  those  colleges  and  universities  which 
have  furnished  it  with  trained  manpower. 

“Second— it  places  responsibilities  for  the  gifts  on 
the  institutions  themselves  and  drives  home  the 
point  that  they  must  make  a  real  effort  with  their 
own  alumni. 

“Third— it  leaves  the  final  decision  of  corporate 
support  basically  to  the  employees.” 

For  many  companies  which  are  fearful  of  compli¬ 
cating  their  relations  with  their  customers  by  courting 
charges  of  favoritism  if  they  provide  direct  financial 
support  for  any  particular  school  or  group  of  schools, 
this  latter  consideration  can  be  of  decisive  importance. 

The  gift  matching  plan  also  has  what  for  many  com¬ 
panies  is  the  very  important  virtue  of  being  simply  and 
easily  administered.  Some  additional  virtues  of  the 
gift  matching  plan,  as  seen  by  officers  of  institutions 
which  have  been  beneficiaries,  are  indicated  in  the  box 
at  the  top  of  this  page. 


Effective  And  Easily  Managed 

We  at  McGraw-Hill  are  well  pleased  with  our  gift 
matching  program.  It  is  a  broad  program  in  which  all 
employees  and  a  wide  array  of  colleges  and  universi¬ 
ties,  both  privately  and  publicly  supported,  are  eligible 
to  participate.  We  commend  it  as  an  effective  and 


easily  managed  plan  to  provide  urgently  needed  finan¬ 
cial  aid  to  higher  education. 

We  also  urge  that  business  firms  adopt  this  or 
one  of  a  number  of  other  very  good  programs 
of  financial  aid  to  higher  education*  rather  than 
delay  in  the  hope  of  hitting  upon  some  quite 
new  and  distinctive  plan.  There  are  very  long 
odds  that  such  delay  will  prove  unavailing.  In 
the  meantime  our  colleges  will  be  losing  finan¬ 
cial  help  which  it  is  profoundly  in  the  interest 
of  the  business  community  and  the  nation  to 
see  that  they  get — and  get  fast. 

*An  earlier  editorial  in  this  series  dealt  with  tuition  supple¬ 
ments  as  another  good  way  to  help  our  colleges  and  universi¬ 
ties.  Reprints  of  this  editorial  are  available.  So  are  copies  of  a 
“more  or  less  socratic  dialog,”  entitled,  A  Business  Wrestling 
with  the  Problem  of  Aid  to  Colleges  and  Universities. 
It  was  prompted  by  the  efforts  of  McGraw-Hill  to  find  suitable 
methods  of  providing  financial  aid  to  higher  education. 


This  message  is  one  of  a  series  prepared  by  the 
McGrau'-Hill  Department  of  Economics  to  help 
increase  public  knowledge  and  understanding 
of  important  nation-wide  developments.  Per¬ 
mission  is  freely  extended  to  newspapers, 
groups  or  individuals  to  quote  or  reprint  all 
or  parts  of  the  text. 


PRESIDE.NT 


McGRAW-HILL  PUBLISHING  COMPANY,  INC. 


SqURRE  J]  CDMPHNY 
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PLAN  YOUR  OWN  ARRANGEMENT  -  Available 
wall  space  for  the  service  and  grouping  of 
meters  is  frequently  limited  —  and  of  a 
particular  size  and  shape.  Required  loca¬ 
tions  of  service  and  load  conduits  vary 
with  each  job.  With  E-Z  STACK  you  have 
freedom  of  arrangement. 

TEMPLATE  LAYOUT  —  For  installation  con¬ 
venience  E-Z  STACK  devices  include  a 
full  size  template  and  wall  mounting  hang¬ 
er  brackets.  Templates,  attached  to  the 
wall,  accurately  position  the  hanger  brac¬ 
kets  for  each  device.  Brackets  on  the  wall 
interlock  with  clips  on  the  back  of  the 
device. 

AVAILABILITY  -  All  E-Z  STACK  devices 
can  be  ordered  by  catalog  number  from 
authorized  Square  D  Distributors  as  they 
are  needed.  Individually  cartoned,  the  final 
decision  as  to  the  meter  arrangement  and 
size  of  the  circuit  breaker  disconnect  for 


and  in  stock  at 
authorized 
distributors 


ASK  YOUR  ELECTRICAL  DISTRIBUTOR  FOR  SQUARE  D  PRODUCTS 
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each  apartment  can  be  determined  at  the 
Distributor’s  counter. 


MAN -POWER  —  Unit  assembly  of  the  final 
configuration  permits  easier  handling  of 
all  components.  The  wall  brackets  support 
each  unit  —  in  its  proper  place  —  while 
permanently  securing  and  inter-connecting 
the  entire  installation. 


WE  CALL  IT  E-Z  STACK  BECAUSE  -  the  basic 
meter-breaker  devices  easily  stack  one  on 
top  of  the  other.  All  devices  are  “meant 
for  each  other”  —  and  bracket  suspended. 
Knockouts  in  adjacent  devices  line  up; 
bushings  protect  inter-connecting  wiring. 
Load  lug  assemblies  in  disconnects  and 
service  entrance  terminal  boxes  are  pad- 
mounted  in  the  right  quantity  for  every 
E-Z  STACK  installation.  All  devices  are 
designed  for  a  specific  purpose — multiple¬ 
metering  installations. 

Underwriters’  Laboratories  Approved 


GET  ALL  - ^ 

THE  FACTSI  Send  for  new  Service  Equipment 
Bulletin  No.  SL-27  featuring  E-Z  STACK  design  multi-meter¬ 
ing  devices,  a  complete  cataloging  of  features,  specifica¬ 
tions,  suggested  arrangements,  and  bills  of  material. 

SQUARE  D  COMPANY  c/e  ADVERTISING  DEPARTMENT  A 

P.O.  BOX  2115,  TERMINAL  ANNEX  •  LOS  ANGELES  54.  CALIFORNIA 


S  CITY 
■ 


ZONE _ STATE 


wherever  electricity  is  distributed  and  controlled 


CUTAWAY  VIEW  SHOWING  AMPIITACT®  CONTACT 


Now,  for  the  first  time,  “switch-proved”  Amplitact®  contacts  are  used 
on  Southern  States  power  fuses.  Repeated  tests  at  current  ratings  up 
to  40,000  amperes  show  no  contact  damage. 

Used  successfully  for  many  years  on  Southern  States  air  switches, 
Amplitact®  contacts  are  now  used  on  the  new  BPA  and  HPA  Power 
Fuses. 

The  Amplitact®  harnesses  electromagnetic  forces  generated  on  a 
hi^  fault,  increasing  contact  pressure  when  it  is  needed  most. 

While  contact  damage  under  extremely  high  fault  currents  has  been 
more  irksome  than  serious,  the  Amplitact®  eliminates  any  possibility 
of  damage. 

These  new  power  fuses  have  all  of  the  outstanding  advancements  of 
the  BP,  MP,  and  HP  power  fuses  introduced  by  Southern  States  in 
1959 — plus  the  reverse-loop  contact.  They  have  expendable  cap  fuse 
holders  to  provide  dependable  clearance  of  high  or  low  current  faults. 
Fuse  holders  are  designed  for  easier  handling  and  are  equipped  with 
a  large  operating  eye.  A  stationary  sleet  shield  gives  better  protection 
against  icing  and  provides  guidance  when  the  fuse  is  slammed  closed. 

Low  cost  refusing  in  the  field  is  accomplished  with  easy-to-use 
fuse  kits. 

Get  your  Southern  States  representative  to  give  you  full  informa¬ 
tion  about  this  important  development  in  power  fuses,  or  write  direct 
for  Bulletin  60  PF. 


TYPE  HPA  POWER  FUSE 


Southern  States 


EQUIPMENT  CORP. 

HAMPTON,  GEORGIA 


IN  CANADA 

Dominion  Cutout  Co.,  Ltd.,  Toronto 
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An  economist  takes  a  look  at  the  West's  economy: 


A  FIRST  HALF  REVIEW;  LAST  HALF  OUTLOOK 


DOUGLAS  GREENWALD,  mcgraw-hill  department  OF  economics 


The  Western  area  of  our  country 
continues  to  grow  at  a  faster  pace 
than  the  U.  S.  However  the  differ¬ 
ence  in  growth  rates  narrowed 
slightly  last  year.  The  1959  business 
recovery  from  the  recession  of  1957- 
1958  was  not  as  strong,  relatively, 
in  the  Western  states  as  in  the 
U.  S.  The  reason  for  this,  of  course, 
was  that  the  Western  region  did 
not  suffer  as  much  during  the  busi¬ 
ness  decline  as  did  the  national 
economy.  In  turn,  the  national 
economy  had  to  achieve  a  much 
bigger  come-back  in  business  than 
the  Western  area. 

Income 

Once  again,  however,  the  growth 
rate  in  the  Western  region  apjrears 
to  be  improving  relative  to  the  na¬ 
tion’s  growth.  I'nfortunately  there 
isn’t  a  single  gage  of  the  region’s 
over-all  economy  such  as  the  gross 
prtxluct  (the  total  value  of  goods 
and  services  produced)  or  industrial 
production  (physical  output  of 
manufacturing,  mining  and  utili¬ 
ties).  The  best  over-all  measure 
available  is  personal  income,  which 
accounts  for  more  than  80%  of  the 
gross  product  in  the  nation  and 
probably  in  the  Western  states  too. 
And  personal  income  in  the  11 
Western  states  increa.sed  8.5%  in 
the  first  six  months  of  this  year 

Douglas  Greenuald,  who  here  talks  to  a 
group  of  foreign  executives,  made  a  special 
study  of  the  Western  region’s  economy  as 
compared  with  the  nation  as  a  whole.  His 
findings  are  given  in  this  review  of  the 
first  half  and  outlook  for  the  second  half 
of  the  current  year 


compart'd  with  the  first  six  months 
of  1959.  For  the  U.  S.  as  a  whole, 
personal  income  rose  only  5.3%. 
Thus  consumer  income  in  the  West¬ 
ern  area  is  currently  increasing  at 
a  rate  60%  faster  than  in  the  na¬ 
tion. 

Weekly  wages  in  the  manufactur¬ 
ing  industry  in  the  Western  region 
did  not  follow  the  same  trend  as 
total  personal  income.  While  per¬ 
sonal  income  registered  a  much 
bigger  gain  in  the  1 1  Western  states 
than  in  the  U.  S.,  the  weekly  pay 
check  (before  deductions)  of  the 
average  manufacturing  worker  rose 
less  in  the  Western  region  than  in 
the  nation  as  a  whole.  Manufactur¬ 
ing  wages  rose  1.5%  in  the  Western 
area  while  the  national  average  was 


up  about  2%.  However,  it  is  signif¬ 
icant  that  the  level  of  wages  is  about 
$6  higher  per  week  in  the  Western 
states. 

Department  Store  Sales 

Department  store  sales  in  the 
region  did  not  register  as  much  of 
a  gain  in  the  first  six  months  of 
the  year  as  sales  of  de|>artment 
stores  throughout  the  nation.  The 
increase  in  department  store  sales 
in  the  Western  states  was  only  a 
little  more  than  1%  while  the  gain 
for  the  U.  S.  was  close  to  3%.  How¬ 
ever,  first-half  sales  figures  of  West¬ 
ern  area  department  stores  show  no 
decline  from  the  second  half  of 
1959,  after  seasonal  adjustment, 
while  sales  are  off  slightly  for  the 
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nation  during  this  same  period,  the  nation.  Contract  awards  for  in-  the  first  half  of  this  year  over  the 

dustrial  building  in  the  January-  first  six  months  of  1959.  The  in- 
Employment  and  Unemployment  June  period  are  up  a  whopping  crease  of  8.5^  in  power  generation 

182%  over  the  relatively  poor  first  in  the  nation  was  not  far  behind  that 
Total  nonfarm  employment  in  the  half  of  1959.  For  the  nation  indus-  of  the  Western  area.  However  1959 
Western  states  increas^  at  about  trial  construction  contracts  are  up  was  relatively  a  considerably  better 
the  same  rate  as  in  the  U.  S.  in  the  only  15%.  These  figures  on  in-  year  for  electric  power  in  the  11 
first  half  of  1960  compared  with  the  dustrial  building  indicate  that  in-  Western  states  than  in  the  U.S.  as  a 
first  half  of  last  year.  The  gain  in  dustrial  expansion  is  taking  place  at  whole, 
the  Western  region  was  about  2.6%  much  faster  pace  in  the  11  Western 

while  the  gain  in  the  nation  was  states  than  in  the  rest  of  the  U.S.  Outlook  for  the  Rest  of  1960 

2.5%.  However  in  the  Western  area 

manufacturing  jobs  increased  3.2%  Housing  The  outlook  for  the  remainder  of 

while  other  types  of  nonfarm  em-  this  year  is  bright  for  the  nation  as 

ployment  rose  2.4%.  In  the  U.  S.  And  residential  construction  has  a  whole  and  particularly  for  the  1 1 
manufacturing  jobs  increased  3.6%  held  up  exceptionally  well  in  the  Western  states.  The  Western  region 
while  other  nonagricultural  jobs  Western  region  despite  tight  money  may  be  expected  to  continue  to  out- 
were  up  only  2.0%.  and  high  interest  rates.  Families  are  strip  the  rest  of  the  nation  in  the 

De^ite  this  rise  in  employment,  still  migrating  toward  the  Western  economic  growth  race  during  the  last 

initial  unemployment  claims  are  in-  area  of  the  nation  so  that  demand  half  of  this  year, 
creasing  faster  in  the  Western  states  for  new  housing  in  that  region  is  Industrial  activity  will  pick  up 
than  in  the  U.  S.  Unemployment  relatively  high.  The  number  of  new  some  in  the  late  summer.  Add  to 
claims  are  up  24%  in  the  Western  housing  units  started  in  the  first  six  that  a  recovery  in  housing  and  in 
area  while  the  nation  shows  only  a  months  of  1960  fell  by  only  13%.  new  defense  orders  and  employment 
12%  increase  in  this  significant  sta-  For  the  nation  as  a  whole  the  de-  will  once  again  register  a  good  gain, 
tistic.  This  relatively  poor  perform-  dine  in  housing  starts  is  just  about  W'ages  too  may  be  expected  to  rise 
ance  is  due,  no  doubt,  to  the  drop  double  that  rate.  modestly  in  the  months  ahead.  So  we 

off  in  jobs  in  the  aircraft  industry  in  can  look  for  per  capita  income  and 

the  Far  Western  states.  Electric  Power  total  income  to  increase.  The  result 

of  rising  incomes  will  be  rising  retail 

Construction  Electric  power  production  is  fol-  sales.  All  of  these  expected  gains  sug- 

lowing  the  trend  of  personal  income  gest  further  increases  are  coming  for 
The  construction  picture  in  the  very  closely  in  the  Western  states,  electric  f>ower  production  and  con- 
Westem  area  is  far  brighter  than  in  registering  an  increase  of  8.9%  in  sumption  in  the  months  ahead. 


10  KEY  INDICATORS 


WESTERN  STATES 

UNITED 

STATES 

1  St  half 
1959 

2nd  half 
1959 

1st  half* 
1960 

Per  cent 
change 

1st  half 

1959 
to 

1st  half 

1960 

1st  half 
1959 

2nd  half 
1959 

1st  half* 
1960 

Per  cent 
change 

1  St  half 

1959 
to 

1st  half 

1960 

Personal  Income 

(billion  dollars) . 

5.27 

5.31 

5.72 

+  8.5% 

31.38 

32.02 

33.03 

+  5.3% 

Total  Nonfarm  Employment 
(million) 

7.70 

7.85 

7.90 

+  2.6% 

51.25 

52.28 

52.55 

+  2.5% 

Manufacturing  Employment 
(million) 

1.86 

1.94 

1.92 

+  3.2% 

16.02 

16.32 

16.60 

+  3.6% 

Other  Nonfarm 

Employment  (million) 

5.84 

5.91 

5.98 

+  2.4% 

35.23 

35.96 

35.95 

+  2.0% 

Department  Store  Sales 

Index  (1947=  100) 

155 

157 

157 

+  1.3% 

141 

146 

145 

+  2.8% 

Housing  Starts 

(Nonfarm— thousand) 

32.9 

29.9 

28.5 

-  13.4% 

131.2 

124.0 

97.3 

-25.8% 

Industrial  Building  Contracts 
(million  dollars) . 

19.7 

35.0 

55.5 

+  181.7% 

261.59 

326.49 

299.43 

+  14.5% 

Weekly  Wages  in  Manufac¬ 
turing  (dollars)  . 

95.43 

96.13 

96.90 

+  1.5% 

89.33 

89.67 

91.00 

+  1.9% 

Initial  Unemployment  Claims 
(thousand  persons) . 

40.0 

43.5 

49.5 

+  23.8% 

251.5 

279.4 

281.1 

+  11.8% 

Electric  Power  (billion  kwh) 

11.02 

11.63 

12.00 

+  8.9% 

57.63 

60.66 

62.50 

+  8.5% 

SourcM:  Eir^loynont,  Unemploymant,  Wackly  Earnings;  U.S.  Dapt.  of  Labor;  Personal  Income;  Business  Week;  Department  Store  Sales;  Federal  Raserva 
Bank;  Housing  Starts;  Census  Bureau;  Industrial  Building  Contracts;  Engineering  News  Record;  Electric  Power;  Federal  Power  Commission. 

*  Estimated  by  AAcGraw4till  Department  of  Economics. 


Pacific  Gas  and  Electric  Co.  repairs 


RIVER 


During  the  spring  of  1959,  severe 
vibration  was  noted  on  two  conduc¬ 
tors  of  the  Sacramento  River  cross¬ 
ing  span  of  the  Pacific  Gas  and  Elec¬ 
tric  Co.’s  Vaca-Contra  Costa  220-kv 
double-circuit  tower  line.  Damper 
weights  were  shaken  off,  and  heavy 
vibration  occurred  until  the  dampers 
had  been  replaced.  As  conductor 
damage  was  suspected,  an  inspection 
of  the  conductor  was  scheduled  for 
the  fall  when  winds  are  usually  of 
lower  velocity. 

Problem  Line 

When  this  line  was  built  in  1924, 
the  conductor  used  in  the  crossing 


CROSSING  HIGH 


J.  T.  MORGAN.  SENIOR  ELECTRICAL 


1944,  vibration  damage  to  the  orig¬ 
inal  conductor  required  its  replace¬ 
ment.  The  present  795  mrm  63/19 
ACSR  was  installed  at  that  time. 

Several  factors  are  present  which 
are  conducive  to  vibration.  The  ten¬ 
sion  is  high  —  approximately  28.5% 
of  the  ultimate  at  66  F.  This  ten¬ 
sion  cannot  be  reduced  without  re¬ 
placing  the  supporting  towers  as  the 
Sacramento  River  is  a  navigable 
waterway  and  the  present  clearance 
cannot  be  reduced.  Also  present  are 
steady  winds  with  velocities  of  10  to 
25  mph  at  approximately  right  an¬ 
gles  to  the  line.  Winds  of  this  ve¬ 
locity  do  not  usually  produce  dam¬ 
aging  vibration  as  they  are  normally 


LINE  IN  PLACE 


NGINEER.  PACIFIC  GAS  AND  ELECTRIC  CO. 


ly  during  the  spring  and  summer 
months.  These  winds  along  with  the 
high  conductor  tension  produce  a 
high  frequency,  short  loop  length 
vibration  which  is  beyoncl  the  ca¬ 
pabilities  of  standard  Stockbridge 
dampers  to  control.  This  spian  has 
been  the  subject  of  several  studies 
by  PG  and  E  and  the  conductor 
manufacturer,  and  specially  de¬ 
signed  11 -lb  and  13-lb  dampers  have 
been  developed  to  damp  tne  vibra¬ 
tion.  During  the  inspection  and  re¬ 
pairs,  the  loop  lengths  were  meas¬ 
ured  and  found  to  be  about  60  in. 
and  the  frequency  was  calculated  to 
be  54  cps  at  20  mph. 


Top,  conductor  at  point  of  tangracy  of 
iiupcnsion  clamp.  At  this  location,  there 
were  broken  strands  in  all  three  layers. 
Lower,  same  conductor  with  part  of  outer 
and  second  layer  broken  strands  fanned 
out.  At  right  old  armor  rod  is  being  removed 


span  was  500  mcm  Copp>erw’eld.  The 
design  was  conservative  but  there 
had  been  little  experience  as  to  the 
vibration  damage  that  could  occur 
when  high  conductor  tension  and 
sustained  winds  were  piesent.  By 


gusty.  However,  at  this  location  the 
cool  air  from  the  bay  pours  through 
a  funnel  along  the  river  into  the 
Sacramento  Valley  and  relatively 
high,  steady  winds  are  experienced. 
The  higher  velocities  are  normal- 


inspection 

A  special  dead-end  board  about  45 
ft  long,  which  had  been  built  for 
working  on  the  crossing  towers,  was 
hoisted  into  place.  The  top  and 


I 
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Left,  section  of  outer  and  second  layer  of  aluminum  removed 
preparatory  to  laying  in  new  strands.  Additional  sections  of 


strands  were  later  removed  to  give  strand  stagger.  Right, 
installing  62  ft  preformed  armor  rods  after  conductor  repairs 


middle  phases  ot  the  No.  2  circuit  have  to  be  cut,  and  this  was  not  con-  iound  on  the  line’s  steel  core, 
were  the  ones  on  which  the  extreme  sidered  advisable.  The  conductor 
vibration  was  noted.  Armor  rrxls  was  wire  brushed,  coated  with  an  Repairs 
were  removed  from  these  conduc-  inhibitor  and  new  50-ft  preformed 

tors  and  broken  strands  were  found  armor  rods  installed.  With  the  assistance  ot  the  con- 


in  the  conductor  at  the  point  of 
tangency  to  the  suspension  clamp. 
The  top  phase  on  the  north  side 
had  three  broken  strands  in  the 
outer  layer  and  two  of  the  armor 
rods  were  broken.  It  was  suspected 
that  there  might  be  some  broken 
strands  in  the  middle  layer  of  alum¬ 
inum.  However,  to  determine  this, 
additional  outer  layer  strands  would 


Severe  Damage  Found 

The  middle  phase  on  the  north 
side  was  next  inspected  in  the  same 
way  and  was  fountl  to  be  severely 
damaged.  Fifty-six  of  the  63  strands 
of  aluminum  were  broken  at  the 
point  of  tangency  to  the  suspension 
clamp.  No  broken  strands  were 


ductor  manufacturer,  repairs  were 
made  to  the  conductor  by  cutting 
out  a  staggered  section  of  each  layer 
and  laying  in  new  strands  taken 
from  a  similar  piece  of  cable.  A 
3-ft  section  was  restranded  in  the 
inner  layer,  a  5-ft  section  in  the  sec¬ 
ond  layer  and  a  7-ft  section  in  the 
outer  layer.  The  strands  w'ere  laid 
in  groups  of  three  anil  the  ends  of 


San  Joaquin  River  cro§sing  inspected  by  PG  and  E.  Armor  rod  damage.  This  location  on  the  Vaca-(nntra  Gosta  line  has  an 

was  pried  open  with  screwdriver,  left,  to  check  conductor  for  auxiliary  cable  arrangement  for  reinforcement  and  damping 
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the  groups  staggered  about  4  in. 
The  strands  were  tightened  with  a 
twitch  and  the  ends  lield  in  place 
with  polydyne  tape.  New  armor 
rods  55  It  long  were  installed  ex¬ 
tending  45  ft  on  the  river  side  and 
10  ft  on  the  land  side  of  the  tower. 

The  bottom  phase  of  the  No.  2 
circuit  on  the  north  tower  was  then 
inspected.  The  preformed  armor 
rods  were  carefully  stripped  off  to 
a  point  outside  of  the  outer  13-lb 
damper,  about  6  ft  out  from  the 
suspension  clamp,  and  no  damage 
was  found. 

The  top  and  middle  phases  ol  the 
same  circuit  on  the  south  side  were 
found  to  be  damaged,  although  not 
as  many  strands  were  broken.  Re¬ 
pairs  were  made  as  describetl  above. 
As  only  four  strands  in  the  inner 
layer  were  broken,  this  layer  was  not 
restranded.  It  is  interesting  to  note 
that  in  the  case  of  the  inner  layer, 
the  broken  strands  were  on  the  sides 
of  the  conductor,  two  on  each  side, 
rather  than  at  the  top  and  bottom 
w'here  maximum  bending  stresses 
would  be  cxp>ected  to  occur. 

The  bottom  phase  was  inspected 
in  the  same  manner  as  the  bottom 
phase  on  the  north  side  and  no  dam¬ 
age  was  found. 

No  heavy  vibration  had  been 
noted  in  the  No.  I  circuit  but  on 


each  tower  one  phase  was  undipped, 
the  armor  rods  stripped  back  to  the 
outer  13-lb  damper  and  the  conduc¬ 
tor  was  inspected.  The  other  phases 
were  inspected  from  a  bosun’s  chair 
and  no  damage  was  found. 

The  top  and  middle  phases  of  the 
No.  2  circuit  on  this  crossing  have 
had  more  vibration  noted  on  them, 
and  more  damage  due  to  vibration 
than  the  other  four  conductors.  It 
is  believed  that  the  most  plausible 
explanation  for  this  occurrence  is 
that  w'hen  these  two  conductors  were 
strung,  they  were  left  over  night 
without  armor  rotls  or  dampers.  The 
following  morning  it  was  found  that 
vibration  had  been  so  severe  that  the 
porcelain  on  some  of  the  supporting 
insulator  strings  was  broken.  It  is 
the  opinion  that  this  one  night  of 
unrestrained  vibration  caused  strand 
wear  which  changed  the  flexibility 
characteristics  making  the  conductor 
more  prone  to  vibrate. 

Repairs  Tested  ‘ 

After  the  repairs  were  completed, 
an  electrical  test  was  made  to  deter¬ 
mine  if  there  was  excessive  tempera¬ 
ture  rise  in  the  repaired  sections. 
Two  units  at  Contra  Costa  power 
plant  were  separated  from  the  bus 
and  placetl  on  this  line.  The  hot¬ 


SET  II  POLES  A  DAY  IN  ENERGIZED  LINE 


Use  of  a  27-ton  crane  with  1 10-ft 
boom  enabled  the  Snohomish  Coun¬ 
ty  PUD  to  place  70-  to  85-ft  power 
poles  in  an  energized  12.5-kv  line  at 
the  rate  of  1 1  each  8-hour  day,  more 
than  double  the  normal  rate. 

Rather  than  tilt  the  poles  into 
position,  the  PUD  decided  to  I  t  ame 
them  on  the  ground  with  insulators 
and  finger  lines,  lift  them  up  over 
the  live  wires  on  the  existing  40-ft 

t>oles  and  lower  them  into  position 
letween  the  wires.  The  Roth  C.on- 
struction  Co.  of  .Seattle  was  awarded 
a  $42,000  contract  to  construct  the 
7-miIe  highline  tie  from  Paine  .\ir 
Force  Base  south  along  the  Pacific 
highway  to  Lynwood,  with  PUD-fur- 
nished  materials. 

De-energizing  the  existing  line 
was  impossible  because  it  was  the 
source  of  power  for  many  businesses 
along  the  highway,  as  w'ell  as  homes. 
l,owering  the  5,0(K)-  to  7,500-lb  poles 
between  the  wires  with  the  crane 
was  felt  to  be  safer  than  tilting  the 
poles  up  from  below  and  also  less 
of  a  traffic  obstruction. 

The  poles  were  left  at  designated 
locations  along  the  highwav  by  the 


Kole  contractor,  after  which  a  30-in. 

ole  was  drilled  to  a  depth  of  7  to 
9  ft  at  each  location  by  a  Highway 
Digger.  In  some  cases,  where  the 
pole  had  to  be  left  a  short  distance 
from  the  highway,  a  line  truck  was 
used  to  drag  the  |>ole  within  reach 
of  the  crane. 

A  steel  winch  line  extending  from 
the  crane  boom  then  was  fastened 
to  the  pole,  at  about  the  three-ouar- 
ter  mark,  and  the  pole  lifted  above 
the  lines.  .A  lineman  on  the  existing 
pole  guided  the  pole  between  the 
lines  by  means  of  a  rope  tied  around 
the  base  of  the  pole.  Other  ropes 
were  used  to  spread  some  of  the 
wires. 

Roth  Construction  Co.  used  a  7- 
man  crew  for  the  pole  setting,  in  ad¬ 
dition  to  the  crane  operator.  Three 
men  were  employed  on  the  digger 
and  two  linemen  for  the  “wishbone” 
framing. 

The  new  line  ultimately  will  have 
a  115  kv  capacity  but  temporarily 
will  be  limited  to  55  kv,  said  Leroy 
Burleson,  project  engineer  for  the 
PUD.  Room  is  available  on  the 
|K)les  for  additional  circuits. 


spot  tests  were  made  with  an  infra¬ 
red  pyrometer,  which  was  set  up  on 
the  tower  at  each  conductor  level. 
Observations  were  made  at  300-amp 
and  later  600-amp  load  after  allow¬ 
ing  the  temperature  to  stabilize.  It 
was  found  that  the  maximum  tem¬ 
perature  rise  above  ambient  cable 
temperature  in  the  repaired  section 
at  tbe  600-amp  load  was  7®. 

Span  Data 

The  crossing  span  is  4,135  ft  in 
length  and  is  supported  by  two  dou¬ 
ble-circuit  suspension  towers  410  ft 
and  459  ft  high,  respectively.  The 
conductor  is  dead-ended  on  special 
100-ft  dead-end  towers  1,919  ft  and 
1,975  ft  from  the  crossing  towers. 
The  conductor  is  795  mcm  63/19 
.\CSR.  Ultimate  strength  is  35,700 
lb.  Maximum  design  tension  is  15,- 
200  lb  at  25  F  and  an  8-lb  wind  at 
right  angles  to  the  line.  Normal 
tensions  at  66  F  with  no  wind  is 
10,200  lb  approximately  26.5%  of 
the  ultimate  strength.  The  conduc¬ 
tor  is  supported  at  the  suspension 
towers  with  double  strings  of  insu¬ 
lators.  Preformed  armor  rods,  vary¬ 
ing  in  length  from  41  ft  to  62  ft 
support  and  reinforce  the  conductor. 
Special  11 -lb  and  13-lb  dampers  are 
installed  over  the  armor  rod. 
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Reappraisal  of  bulk  power  transfer  schemes  shows 


EHV  SYSTEMS  CAN  BE  ECONOMICAL 


E.  W.  DUBOIS.  SPONSOR  ENGINEER.  ELECTRIC  UTILITY  ENGINEERING 

J.  F.  FAIRMAN  JR..  ASSISTANT  SPONSOR  ENGINEER.  WESTINGHOUSE  ELECTRIC  CORP 


Dynamic  growth  of  large  geograph¬ 
ical  areas  is  brought  about  %  the 
plentiful  existence  of  some  natural 
resource;  it  may  be  a  varied  abun¬ 
dance  of  raw  materials,  favorable 
geography,  propitious  climate  or 
some  combination  of  these  factors. 
The  Western  states  comprise  a  vast 
region  offering  such  abundance,  and 
the  explosive  development  of  this 
area  during  the  past  two  decades 
has  been  a  natural  sequel  in  the 
course  of  the  nation’s  growth.  For 
example,  as  a  continuation  of  this 
expansion,  one  need  not  look  too 
far  into  the  future  to  see  a  con¬ 
tiguous  metropolitan  area  extend¬ 
ing  from  Los  Angeles  to  San  Fran¬ 
cisco,  similar  to  that  area  existing 
on  the  East  Coast  between  Wash¬ 
ington,  D.  C.,  and  Boston. 

Electric  power  producers  will  con¬ 
tinue  to  contribute,  as  they  have  in 
the  past,  to  the  patterns  of  growth 
by  providing  facilities  whenever  and 
wherever  required.  In  general,  it 
will  be  desirable  to  serve  the  ex¬ 
panding  load  from  relatively  close- 
in  generation  sites.  However,  un¬ 
favorable  legislation  and  delivered 
fuel  cost  increases  can  make  such 
plans  impractical.  Alternatively,  low 
cost  fuel  is  available  in  large  quan¬ 


tities  at  locations  remote  from  the 
anticipated  load  areas. 

Major  Economic  Factors 

In  the  United  States  transmission 
voltages  above  230  kv  are  general¬ 
ly  considered  as  extra-high  voltage 
(EHV)  transmission.  The  economics 
of  long  distance  EHV  transmission 
is  subject  to  much  manipulation  be¬ 
cause  of  the  many  variables  present. 
However,  for  a  specified  transmis¬ 
sion  distance  and  operating  voltage 
three  major  factors  that  influence 
energy  costs  are  apparent:  transmis¬ 
sion  line  cost  per  circuit-mile;  the 
load  factor  of  the  line;  and  the 
megawatt  rating  of  the  circuits. 
Higher  transmission  voltages  permit 
the  transfer  of  more  megawatts  more 
miles,  and  there  is  every  expectation 
that  this  can  be  done  within  feasible 
economic  limits. 

Technical  Feasibility 

Two  major  field  investigation 
projects  have  been  carried  on  in 
the  past  fifteen  years  to  determine 

Eiarameters  and  solutions  to  prob- 
ems  associated  with  EHV  transmis¬ 
sion:  (1)  the  Tidd  Project;  1946- 


1952,  500-kv  transmission-line  tests; 
(2)  the  Leadville  Project,  1956  to  the 
present,  500-kv  high -altitude  tests. 
Other  projects  are  now  under  way 
to  study  system  voltages  above  500 
kv.  Field  test  programs  have  been 
supported  by  extensive  analytical 
study,  which  has  contributed  much 
to  the  fundamental  knowledge  of 

Eower  system  and  equipment  be- 
avior. 

In  response  to  the  demands  for 
higher  voltages  and  the  require¬ 
ments  determined  by  field,  labora¬ 
tory  and  analytical  studies,  equip¬ 
ment  development  has  kept  pace 
making  possible  the  construction 
and  operation  of  EHV  systems. 

Economic  Feasibility 

High  capacity  EHV  transmission 
lines  can  compete  favorably  with 
other  available  methods  of  trans¬ 
porting  energy  over  long  distances. 
As  normal  fuel  costs  increase,  fuel 
reserves  offering  energy  at  a  cost  of 
15  to  25^  per  million  Btu  will  be¬ 
come  increasingly  attractive.  As  eco¬ 
nomic  hydro  sites  are  exhausted,  low 
cost  coal  at  remote  sites  plus  the  as¬ 
sociated  long  distance  transmission 
must  compete  with  nuclear  genera- 


Fig.  1— Single  line  diagram  of  system  used  in  study 
Fig.  2— EHV  cost  as  influenced  by  load  factor 
Fig.  3— EHV  cost  as  influenced  by  line  cost 
Fig.  4— 575-kv  transmission  cost 
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tion  near  the  load  centers. 

Figs.  2  and  3  illustrate  graphically 
the  comparison  of  delivered  energy 
costs  for  a  500-mile  line  at  three  pos¬ 
sible  voltages,  460,  575  and  690  kv. 
The  sensitivity  of  the  economic  pat¬ 
tern  to  load  factor  is  evident  in 
Fig.  2.  Capital  investment  and  fixed 
charges  are  high,  which  indicate 
large  amounts  of  power  must  be  car¬ 
ried  at  a  high  load  factor  to  insure 
the  feasibility  of  any  long  distance 
transmission  project. 

Reference  to  Fig.  3  shows  the  im- 
p>ortance  that  must  be  attached  to 
low  cost  line  design.  The  transmis¬ 
sion  line  cost  represents  approxi¬ 
mately  two-thirds  of  the  total  cost 
of  transmission.  Tower  cost  is  the 
only  factor  of  line  investment  which 
can  be  reduced  to  any  degree,  so  it 
is  this  component  of  design  that 
must  receive  increased  attention  if 
the  cost  picture  is  to  improve. 

A  relatively  inexpensive  method 
for  improving  the  transient  stability 
level  of  the  system  shown  in  Fig.  1 
is  to  utilize  a  switched  braking  re¬ 
sistor  at  the  sending  end  generator 
bus.  This  braking  resistor  is  closed 
into  the  circuit  just  after  the  faulted 
line  section  is  cleared,  and  is  re¬ 
moved  just  prior  to  reclosing  the 
line  section.  The  comparative  eco¬ 
nomics  of  such  a  plan  and  the  one 
described  earlier  are  shown  in  Fig. 
4  for  a  transmission  voltage  of  575 
kv.  The  same  series  compensation 
and  number  of  lines  were  used  for 
each  comparative  case,  the  cost 
curves  being  derived  from  a  result¬ 
ing  increase  in  power  transfer  under 
st^le  conditions  using  the  braking 
method.  No  attempt  was  made  to 
optimize  the  size  of  the  braking  re¬ 
sistor  for  the  cases  examined.  Re¬ 


sistor  ratings  of  333  mw  and  500  mw 
were  used. 

Fundamental  Assumptions 

These  curves  reflect  the  usual 
economic  penalty  of  providing  firm 
power.  Transmission  costs  are  based 
on  the  number  of  parallel  circuits 
and  equipment  required  to  insure 
stable  operation  following  a  three- 
phase  fault  just  off  the  EHV  send¬ 
ing  bus  and  subsequent  isolation  of 
the  line  section.  Admittedly  the 
three-phase  fault  criterion  is  exces¬ 
sively  severe  and  has  penalized  the 
resulting  economic  picture.  The 
probability  of  three-phase  faults  on 
widely  spaced  flat-line  configuration 
is  quite  low.  Shunt  reactors  were 
used  to  establish  reasonable  open 
circuit  voltages  on  the  system.  Se¬ 
ries  capacitors  were  used  to  improve 
the  power  transfer  and  transient  sta¬ 
bility.  Maximum  compensation  was 
50^  of  the  series  reactive  impedence 
of  the  line. 

The  number  of  parallel  single  cir¬ 
cuits  required  varied  from  two  to  six 
depending  upon  the  voltage  and  the 
p>ower  transferred. 

Conductor  sizes  and  configura¬ 
tions  were  chosen  so  as  to  give  ac¬ 
ceptable  radio  influence  and  corona 
performance.  This  criterion  neces¬ 
sitated  the  use  of  a  two-conductor 
bundle  at  460  kv,  a  three-conductor 
bundle  at  575  kv  and  a  four-conduc¬ 
tor  bundle  at  690  kv. 

Summary 

The  necessity  of  delivering  large 
blocks  of  low  cost  power  from  re¬ 
mote  generation  sites  is  only  one  of 
three  maor  reasons  for  considering 


extra-high-voltage  transmission.  The 
other  two  are:  (1)  Future  right-of- 
way  restrictions  in  highly  developed 
load  areas;  and  (2)  emergency  and 
economic  interchange  of  energy  be¬ 
tween  adjoining  systems.  The  eco¬ 
nomics  of  these  two  situations  are 
subject  to  even  more  diverse  influ¬ 
ences  due  to  specific  features  other 
than  the  low  cost  energy  case  ex¬ 
amined. 

Analyses  such  as  the  foregoing 
serve  to  illustrate  that  transmission 
of  large  power  blocks  over  a  distance 
of  500  miles  can  be  justified  if  the 
fuel  cost  differentials  approach  15 
to  25^  per  million  Btu.  Distances 
greater  than  500  miles  will  require 
greater  fuel  cost  differentials,  but 
such  disparities  may  well  develop 
in  the  future. 

Two  principal  means  are  avail¬ 
able  to  reduce  transmission  cost  in 
terms  of  mills  per  kwh,  thus  reduc¬ 
ing  fuel  cost  differential  require¬ 
ments: 

1.  Reduced  capital  investment 

A.  Low  cost  tower  design 

B.  Re-evaluation  of  line  insu¬ 
lation  coordination 

2.  Improved  power  transfer  capa¬ 
bility  through  increased  capital 

investment 

A.  Reduced  transformer  and 
generator  reactances 

B.  Additional  line  (series)  re¬ 
actance  compensation 

C.  High  inertia  machines 

D.  Generator  braking  resistors 

£.  .Additional  transmission 
line  sectionalizing 


FIG.  3 
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As  we  become  more  power  dependent,  service  interruptions  become 
a  measure  of  service  quality.  To  develop  a  yardstick  and  improve 
service,  Edison  company  uses  machine  accounting  to  pinpoint  .  .  . 


DISTRIBUTION  CIRCUIT  INTERRUPTIONS 


MONTE  R.  MOSQUINt.  SENIOR  DISTRIBUTION  ENGINEER 

JAMES  A.  LIGHTHIPE.  OPERATING  ENGINEER.  SOUTHERN  CALIFORNIA  EDISON  CO 


Southern  California  Edison  has 
recently  placed  in  service  a  simple 
punch  card  and  machine  data  re¬ 
cording  process  to  record  distribu¬ 
tion  circuit  interruption  data.  Out 
of  these  records  there  is  expected  to 
come  a  better  standard  of  service 
reliability  and  indications  of  how 
to  improve  it. 

In  initiating  a  system  of  automatic 
cataloging  and  reporting  of  inter¬ 
ruptions,  Edison  has  reviewed  all 
possible  benefits  of  such  a  program, 
both  immediate  and  long  range,  and 
developed  a  simple,  practical  pro¬ 
gram  that  would  cover  the  majority 
of  these  benefits.  The  desired  long- 


range  result  was  improved  service 
to  customers.  To  reach  this  goal,  a 
better  standard  of  service  reliability 
had  to  be  established,  as  well  as  a 
method  of  measuring  it. 

Criteria  Established 

The  establishment  of  such  a  stand¬ 
ard  of  measurement  proved  to  be 
an  extremely  difficult  task.  The 
1959  peak  on  the  Edison  system  was 
3,181  mw.  The  distribution  system, 
which  serves  1.6  million  customers 
over  an  area  of  20,350  square  miles, 
is  made  up  of  more  than  2,000  indi¬ 
vidual  circuits  varying  in  voltage 


from  2.4  to  16  kv.  The  resfKrnsibil- 
ity  for  operating  and  maintaining 
this  distribution  system  is  divided 
into  four  divisions  and  29  districts. 
Because  of  geographic  locations, 
weather  conditions,  load  concentra¬ 
tion,  contamination,  etc.,  the  prob¬ 
lems  of  one  district  or  area  are  not 
necessarily  directly  comparable  to 
other  districts  or  areas.  Unable  to 
arrive  at  a  single  standard,  several 
indices  were  selected,  which  could 
be  used  in  evaluating  the  de^ee  of 
our  service  reliability.  These  indices 
are; 

1.  Customer  minutes  of  interrup¬ 
tion  per  customer  per  year 
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2.  Peak  megawatt  minutes  of  in¬ 
terruption  per  peak  megawatt  de¬ 
mand  per  year 

3.  Number  of  interruptions  per 
100  miles  of  line  per  year 

4.  Customer  minutes  of  interrup¬ 
tion  per  mile  of  line  per  year 

5.  Total  number  of  interruptions 
occurring  during  the  past  12  months. 

Present  plans  are  to  prepare  one 
monthly  report  as  shown  m  Fig.  3 
and  three  annual  reports.  The 
monthly  report  will  list  all  inter¬ 
ruptions  during  the  past  month, 
segregated  by  district  and  division. 
This  report  lists  in  code  all  particu¬ 
lars  of  each  interruption.  Following 
the  listing  of  interruptions  for  each 
district  will  be  the  five  indices  for 
the  system,  the  division  and  the  dis¬ 
trict. 

The  annual  reports  are  expected 
to  be: 

1.  Summary  of  all  interruptions 
classified  by  cause.  This  report  will 
be  used  by  the  distribution  engineers 
to  check  the  quality  of  distribution 
construction  methods  and  materials. 

2.  Summary  of  relay  reliability. 
This  report  is  for  use  by  system  en¬ 
gineers  for  analyzing  relaying  prac¬ 
tices  and  efficiency. 

3.  Repeating  circuit  interruption 
report.  This  report  will  list  all  cir¬ 
cuits  interruptea  "X”  or  more  times, 
all  circuits  having  a  total  interrup¬ 
tion  time  in  excess  of  "Y”  hours  or 
a  partial  interruption  time  in  excess 
of  “Z”  hours. 

This  report  will  {joint  out  the 
areas  where  work  is  most  needetl  to 
improve  the  standard  of  service.  The 
appropriate  limits  of  total  interrup¬ 
tion  time  can  be  adjusted  to  meet 
requiretl  conditions. 

It  is  expected  that  many  special 


R.  C  Parnell  Jr.,  first  operator  at  Alhambra  switching  center,  prepares  circuit  inter¬ 
ruption  report.  He  uses  cause  code  (see  Fig.  1  below)  to  indicate  reason  for  outage 


repiorts  or  tabulations  of  specific 
inlormation  will  be  required  from 
time  to  time.  These  might  be:  a 
review  of  damage  and  interruption 
time  caused  by  a  particularly  severe 
storm;  a  several-year  review  of  in¬ 
terruptions  causetl  by  crane  contacts 
for  the  safety  division;  or  a  compari¬ 
son  of  the  number  of  faults  proving 
temporary  on  the  first,  second  or 
third  test  reclosure. 

In  developing  this  new  system,  it 
was  necessary  to  secure  much  statisti¬ 
cal  data  from  each  distribution  divi¬ 
sion.  This  included  such  informa¬ 
tion  as  the  number  of  customers  on 
each  line,  circuit  miles  of  line  and 


{leak  megawatts,  which  is  entered  on 
master  punch  cards.  It  was  also  nec¬ 
essary  to  develop  a  code  system  and 
assign  a  code  number  to  each  distri¬ 
bution  circuit,  each  substation  and 
each  distribution  switching  center. 
This  program  also  req^uired  a  check 
of  many  records  to  determine  the 
most  common  causes  for  distribution 
circuit  interruptions.  These  data 
were  used  to  form  the  Cause  Ckxle 
Instruction  bulletin.  A  page  of  this 
instruction  bulletin  is  shown  in 
*^‘8-  *• 

The  evaluation  of  interruption 
data  can  be  no  better  than  the  in¬ 
formation  gathered.  For  this  reason 


Non-Controllable  Outages 


Non -Employees  —  500  Series 
Cause  Code  Number 

Vehicle  Hit  Pole . 500 

Vehicle  Hit  Guy . 501 

Persons  Shaking  Guy. 502 
Spray  Rig 

Contacted  Line  . . .  503 

High  Load  . 504 

Farm  Ekiuipment  ....  505 

Boat  Mast  . 506 

Housemovers 
Contacted  Line  ...  .510 
Housemovers 

Contacted  Guy  ....511 
Aircraft 

Breaks  Line . 512 

Contacted  Line  . . .  .513 

Breaks  Pole . 514 

Contacted  Pole  ....515 
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Fig.  I— A  page  from  the  cause  code  manual  Fig.  2— Report  form  used  by  Edison  employees  in  the  field  to  report  interruption  dau 
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OWTRIBUTION  CIttCUIT  INTCRttUPTION  KCmirr 


Fig.  3— Monthly  report  for  guidance  of  operating  management.  Criteria  lower  right 
compare  system,  division  and  district  performance.  Annual  reports  are  made  also 
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all  forms,  both  those  for  the  collec¬ 
tion  and  transmittal  of  interruption 
information,  as  well  as  those  that 
report  the  results,  must  be  simple 
and  easily  understood.  The  form 
used  by  distribution  and  substation 
personnel  for  collecting  the  inter¬ 
ruption  data  is  shown  in  Fig.  2. 

Whenever  a  distribution  circuit 
interruption  occurs,  data  are  re¬ 
corded  on  forms  prepared  by  both 
the  distribution  switching  centers 
and  distribution  district  personnel. 
After  a  check  by  the  engineers  in 
charge  of  this  program,  the  data  are 
then  key  punched  into  a  detail  card 
and  used  to  prepare  the  required 
rejjorts. 

Careful  Check  Needed 

It  appears  most  important  that, 
whenever  a  data-recording  process 
of  this  type  becomes  a  daily  func¬ 
tion  of  operating  personnel,  all  in¬ 
structions  issued  for  preparing  the 
reports  and  data  recorded  on  the 
circuit  interruption  must  be  care¬ 
fully  checked.  Clear-cut  instruction 
bulletins  must  be  written  for  field 
personnel  who  work  with  this  pro¬ 
gram.  Group  meetings  must  be  held 
to  instruct  properly  the  field  per¬ 
sonnel  in  the  function  of  this  new 
program.  All  code  manuals  and  in¬ 
struction  bulletins  must  be  continu¬ 
ally  checked  and  rewritten  to  keep 
the  program  on  a  current  basis. 

Prior  to  initiating  the  new  data 
recording  system,  a  station  interrup¬ 
tion  at  a  distribution  or  transmis¬ 
sion  substation  would  have  been  re¬ 
corded  only  as  a  station  interrup¬ 
tion.  Now,  to  make  the  statistics 


complete,  a  punch  card  is  prepared 
for  each  line  on  the  system  that  was 
interrupted.  This  includes  pole-top 
substations  carried  on  a  distribution 
circuit.  Whenever  a  multiterminal 
distribution  line  is  interrupted,  the 
data  for  only  the  source  terminal  of 
the  line  are  recorded. 

The  engineers  working  with  this 
program  have  elected  not  to  record 
interruptions  to  an  unattended  sta¬ 
tion  due  to  the  loss  of  a  source 
line,  if  the  emergency  line  closed 
immediately  and  picked  up  the  load. 
This  is  considered  a  normal  func¬ 
tion  of  the  automatic  change-over 
equipment. 

During  the  development  of  this 
program  by  Edison,  it  was  discov¬ 
ered  that  an  existing  accounting  coil¬ 
ing  system  in  use  by  the  company 
could  be  utilized  after  a  few'  minor 
changes. 

The  machine  data  recording  proc¬ 
ess  will  make  available  statistics 
on  the  performance  of  distribution 
circuits  and  equipment.  Individual 
distribution  superintendents  will  be 
able  to  use  the  information  secured 
from  the  monthly  reports  to  check 
the  performance  of  their  distribu¬ 
tion  circuits  as  an  aid  in  improving 
customer  service.  For  example,  data 
from  an  annual  check  of  causes  for 
circuit  interruptions  may  indicate 
that  conductors  in  slack  spans  may 
have  blown  together  during  wind¬ 
storms.  Based  on  this  information 
the  distribution  people  w’ill  change 
their  line  design. 

Not  only  are  distribution  people 
aided  in  their  work  by  this  new  pro¬ 
gram  but  protection  engineers,  load 
dispatchers  and  substation  person¬ 
nel  gain  useful  information. 


There  will  be  data  for  protection 
engineers  on  operation  of  the  re¬ 
lays  on  the  interrupted  circuit;  also 
a  record  on  the  relay  targets  and 
a  punch  card  record  on  the  causes 
for  relay  failures.  The  protection 
engineer  is  also  concerned  with  the 
number  of  conductors  that  have 
burned  down  because  of  the  short 
circuit.  All  these  causes  and  reason 
for  the  cause  have  been  individually 
coded  for  this  program. 

The  system  dispatcher  may  check 
causes  for  circuit  interruptions 
and  the  performance  of  auto¬ 
matic  change-over  operations  at  un¬ 
attended  stations. 

The  substation  superintendents 
and  engineers  can  obtain,  on  de¬ 
mand,  information  on  the  operation 
of  their  substation  circuit  breakers 
and  equipment. 

Much  of  this  information  has 
been  recorded  previously  but  re¬ 
quired  many  forms  and  re|>orts. 
For  example,  a  daily  report  has 
been  prepared  for  many  years  by 
the  system  load  dispatcher’s  office 
recording  all  data  on  2.4-,  4-,  7-,  12- 
and  16-kv  distribution  circuit  inter¬ 
ruptions.  This  is  a  manual  process 
and  is  time-consuming.  Many  times 
the  system  dispatcher  has  been  asked 
to  prepare  rejjorts  on  the  number 
of  cars  that  have  broken  poles,  num¬ 
ber  of  trees  that  have  caused  circuit 
interruptions,  number  of  interrup¬ 
tions  because  of  various  typies  of 
weather— wind,  lightning  and  snow. 
These  refxirts  were  prepared  by  a 
time-consuming  and  tedious  process 
of  checking  each  daily  report,  not 
only  for  one  day  or  one  month 
but  in  some  instances  for  several 
years.  Much  valuable  information 
has  been  overlooked  because  of  the 
cost  and  trouble  involved  in  placing 
it  in  usable  form. 

Punch  Cards  Used 

In  an  effort  to  save  time,  to  mini¬ 
mize  cost  and  to  have  the  statistical 
data  available  when  we  desire  to 
check  distribution  system  perform¬ 
ance  and  prepare  repiorts,  it  was  de¬ 
cided  to  place  all  the  information 
on  punch  cards. 

The  data  supplied  on  circuit  in¬ 
terruptions  are  proving  to  be  bene¬ 
ficial  to  many  divisions  of  the  com¬ 
pany  in  improving  the  reliability  of 
service  to  customers.  By  collecting 
and  coding  this  information,  we  de¬ 
velop  a  vast  store  of  statistical  data 
which  is  invaluable  for  analyzing 
the  causes  of  service  interruptions 
and  devising  methods  of  retiucing 
the  most  common  reoccurring  causes 
and  improving  the  service  to  our 
customers. 
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So  Boats  May 
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Tap  Shore  Power 

At  sea  the  small  cralt  iishiiig  lleet 
may  generate  its  own  electricity  but 
m  port  It  relies  on  getting  |K)wer 
Iroin  the  shore  in  one  way  or  an¬ 
other.  Usually  the  way  is  by  use  ol 
long  cortls  to  sources  ol  electricity 
ami  t(K>  olten  in  pretty  hazardous 
and  haphazard  lashion. 

The  Port  ol  Bellingham,  Wash., 
is  an  important  lishing  cralt  port. 
Its  .Stpiahcum  iiarbor  is  devoted  to 
the  small  cralt,  both  ol  the  com¬ 
mercial  lishing  lleets  aiul  to  pleasure 
cralt.  Only  recently  it  has  rebuilt 
this  harbor  lacility  and  installetl  sale 
and  up-to-date  electrical  service  la- 
cilities  lor  the  large  number  ol  boats 
tied  there  between  lishing  runs. 

riie  lirst  such  main  lloat  with  live 
“litigers”  lloats  oil  at  right  angles 
to  it  has  recently  been  completeil 
and  the  modernization  ol  the  other 
lloats  is  under  way  in  similar  lashion. 

The  ilistribiition  system  provides 
grounded  outlets  in  weather-resistant 
metal  enclosures  lor  120-  or  2l0-v, 
three-wire  power  adjacent  to  every 
cralt  tieil  up  to  any  ol  its  180  berths. 
This  is  meteretl  by  Puget  .Sound 
Power  &  Uight  (!o.  to  the  iiulividual 
boat  owtiers.  Puget  Power  provitles 
meters  in  a  meter  scKket  panel  which, 
like  the  distribution  system  itsell, 
is  provitled  by  the  port. 

Power  is  receivetl  Irom  Puget  Irom 
a  pole  at  denk  site  at  2,l(M)  v  to  a 
main  disconnecting  switch  on  a  port- 
owned  pole.  To  comiiensate  lor  the 
rise  and  lall  ol  the  titles,  a  maximum 
ol  some  12  It,  three  No.  0  condut- 
ttirs  are  t  arried  in  2-in.  ctmtiuit  Irtmi 
the  tlisttmnect  switch  tlown  the  pile 
anti  untler  the  tltnk  to  a  pull  btix 
mtmntetl  there.  Frtmi  this  junctit>n 
anti  pull  bt)x  a  5-kv,  three-ctinductor 
.SH-1)  cable  with  neoprene  jacket  is 
letl  intt)  a  3-in.  plastic  ctmduit  tltiwn 
a  piling  to  the  lloor  ol  the  bay. 
Frtmi  there  the  cable  itsell  lays  bare 
in  the  water  in  an  ample  Itnip  to 
ctmipensate  lor  title  rise  and  lall  and 
terminates  in  a  junction  btix  near 
the  end  ol  the  main  lloat. 

T  his  main  lloat,  supptirtetl  by  sty- 


Fluorcstmi  units  mounted  on  piling  light 
the  area  (above).  Lighting  only  is  served 
overhead  by  copper  triplex  table.  Dry- 
type  transformers  at  end  of  each  finger 
float  serve  boat  meter  and  outlet  cabinets. 
At  right,  fi.  L.  McDonald,  Puget  Sound 
Power  &  Light,  beside  a  typical  meter  panel 


Dry -type  transformer  Kith  meter  and  outlet  panel  alongside  Typical  arrangement  of  outlets  across  deck  from  meter  panel 


cue  loam  logi,  is  held  in  plate  by  lun  al  the  water’s  edge  along  llie  The  tonthiit  was  installed  lirsi 
i  series  ol  piles  wintn  rise  above  edge  ot  each  lloat  and  connections  anti  then  the  racks  to  hold  the  panels 

,i  and  provide  a  base  tor  the  light-  made  to  this  common  bond.  as  well  as  the  translornieis  were  in 

ing  installation  ol  lluorescent  units  stalled  later,  riiis  was  done  to  avoitl 

aver  the  entire  area.  Lighting  as  much  as  possible  jtKkeying  ol  tne 

From  this  junction  box  the  No.  1  racks.  As  it  was,  they  were  straddled 

neoprene  primary  conduit  contluc-  Lighting,  both  for  the  9d7-tt-long  over  the  conduit, 
tors  are  carried  in  -in.  conduit  along  master  float  and  its  six  service  <m  (ionsidering  all  means  lor  iloing 
the  deck  at  the  edge  of  the  lloat.  linger  lloats,  is  done  with  fluores-  so,  ordinary  wheelbarrows  were 
I'hese  feed  live  dry-type  translormers  cent  luminaires  equipped  with  two  lound  to  be  best  to  transpori  the 
of  either  25  or  10  kva,  depending  24-in.  lamps  in  an  enclosed  housing,  racks  onto  the  diuk  and  put  them  in 
upon  their  load.  These  are  locateil  These  luminaires  are  attached  to  place. 

on  the  main  float  where  one  of  the  the  top  of  2-in.  galvani/ed  iron  jiipe  To  install  the  lighting  units  with 
finger  floats  joins  it.  bolted  to  the  ends  of  the  piling,  the  tiile  constantly  changing,  Dem 

The  finger  or  service  floats  are  A  reducing  T  2x'/2x2  in.  is  mounted  ming  lound  that  stepladders  mounl- 
supported  by  logs  and  are  independ-  at  the  top  to  which  the  luminaire  ed  on  a  dolly  were  more  versatile 
ent  of  the  main  float.  Tom  Glenn,  is  alfixed.  Gil  the  l/2-in.  branch  a  than  any  scallolding  or  other  means 
port  engineer,  who  designed  the  sys-  weatherhead  is  mounted  and  the  unit  would  have  been.  A  portable  gener- 
tem,  attributes  the  success  of  this  is  served  by  all-copper  I'riplex  cable  ator  was  used  to  provide  jiower  on 
project  to  the  fact  that  each  of  these  to  eliminate  corrosive  action  as  much  the  job  during  (onstruction. 
service  floats  can  absorb  a  certain  as  po.ssible.  'Fliis  cable  is  fastened  to 
amount  of  the  wave  and  winil  action  the  upright  pipe  by  a  clamp-on  in- 
independently  without  transmitting  sulator  and  a  tap  made  to  the  iluores 
the  stresses  to  the  main  float.  tent  unit  through  the  weatherhead. 

From  each  transformer  a  loop  ol  Fhese  leeders  for  the  lighting  sys- 
1/0  neoprene  cable  is  threaded  tern  arc  the  only  aerial  service  in 
through  a  conduit  stub  to  the  deck  the  port. 

level  (for  mechanical  protection)  and  Flie  lamp  delivers  2,700  lumens 
then  loopeil  under  the  master  float  at  110  v  and  provides  an  average  ol 
to  the  service  float  into  a  similar  2  f-c  on  the  deck.  Units  are  spaced 
conduit  stub  and  thence  to  a  series  80  ft  apart  and  an  average  height  ol 
of  four-gang  meter  socket  panels  with  20  ft  is  maintained,  although  this 
20-amp  circuit  breakers  under  each  varies  as  the  floats  go  up  or  down 
meter.  These  meter  socket  panels  are  with  the  tide  while  the  lighting  units 
spaced  between  berths  along  each  of  remain  stationary.  The  lighting  is 
the  finger  floats.  turned  on  by  photoelectric  cell  con- 

Outlets  for  the  use  of  the  boat  trol. 
owners  are  provided,  two  under  the  .Asked  what  special  problems  were 
meter  socket  panel  and  tw’o  on  the  encountered,  Wayne  Demining  ol 
opposite  side  of  the  float  decking.  Farm  Electric  Go.,  Bellingham,  elec- 
Stiibs  of  conduit  are  used  only  for  trical  contractor  who  made  the  in¬ 
mechanical  protection.  The  outlets  stallation,  said  that  the  major  difli- 
are  fed  with  a  three-conductor.  No.  culty  was  to  work  with  the  tide. 

12  cable.  Farm  Electric  made  use  of  a  ware- 

To  ground  the  entire  system  to  a  hou.se  at  the  dock  as  a  shop  and  the 
common  ground  copper  tubing  was  panels  were  made  up  there. 


Meters  alon);  pleasure  boat  harbor  float 
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HOW  PORTLAND  INSPECTORS  LEARN  THEIR  CODE 


Word  that  Joe  Gray,  Portland’s  thief  elec¬ 
trical  inspector  and  lAEI  Northwestern 
Section  president,  had  suffered  a  heart 
attack  was  received  just  as  this  was  in 
preparation.  His  recovery  is  reported  to  be 
gcMMl  but  he  may  not  be  able  to  preside 
at  the  Northwestern  Section  meeting. 


M  osl  of  the  hassles  between  electri¬ 
cal  insiK’ttois  anti  their  |niblic— con¬ 
tractors,  consulting  engineers,  archi¬ 
tects  ami  the  public  generally— can 
be  attributed  to  lack  of  knowledge 
of  the  rules.  Little  can  Ire  tione  Dy 
insjretlors  to  develop  better  untler- 
standing  by  their  ptiblic,  although 
they  do  a  great  tleal  in  avenues 
where  they  can.  These  include 
leaching  of  apprentices,  helping  to 
retrain  journeyman  electricians,  oc- 
casional  appearances  at  industry 
meetings  and  the  holding  of  open 
chapter  meetings  of  International 
.XsMKiation  of  Electrical  Inspectors, 
to  which  others  are  more  than  wel¬ 
come. 

Another  means  of  passing  on 
knowledge  has  developed  recently 
with  the  complexity  of  mmlern  in¬ 
stallations.  .Many  inspection  depart¬ 
ments  require  that  plans  for  all  proj¬ 
ects  involving  any  (omplexity  be 
submitted  to  them  for  checking  be- 
lore  permits  are  issued  and  work 
starietl. 

To  train  their  own  people  to  have 
more  knowledge  of  the  rules  has 
often  been  a  subject  of  distussion  at 
I.\E1  meetings.  No  organization  in 
the  industry  is  more  consr  ientious  in 
wanting  to  improve  itself  along  these 
lines  that!  the  inspettors. 

Of  recent  times  there  have  beeti 
stirrings  in  many  of  the  sections  of 
the  («nintry  to  establish  training 
(ourses  for  inspectors.  The  .South¬ 
western  .Section  has  a  committee 
working  on  the  jireparation  of 
training  manuals  lor  such  courses. 
These  courses  would  be  conducted 
by  chapters  or  by  Icnal  inspectioti 
authorities. 

,\sked  to  do  something  about  such 
a  training  program  in  the  North¬ 
western  .Section,  joe  S.  Ciray,  chief 
electrical  inspector  of  Portland  and 
Northwestern  .Section  president,  has 
expressed  the  thought  in  the  minds 
of  many  other  inspettors.  It  is  the 
cpiestion  whether  such  a  formal 
training  jirogram  can  do  the  job  as 
well  as  a  realistic  and  practical  ap¬ 
proach  to  it  by  the  local  inspectiem 


department  itself.  His  own  experi¬ 
ence  in  Portland  gives  rise  to  this 
question.  Such  a  practical  program 
has  been  carried  on  informally  and 
seems  to  be  producing  results. 

It  is  simple  enough  but  it  does 
require  consistent  follow-up.  On  the 
second  and  fourth  Friday  of  each 
month  from  10  to  12  a.m.  all  the 
inspectors  of  the  Portland  depart¬ 
ment  meet.  A  few  days  prior  to  this 
a  set  of  10  or  12  questions  has  been 
w'orked  up  by  Gray  and  copies  of 
these  ejuestions  distributed  to  each 
of  the  inspectors.  These  questions 
are  to  be  answered  at  the  meeting. 

Rather  than  assign  a  ejuestion  to 
a  man  in  advance,  when  all  are 
together,  the  individual  questions 
typed  on  a  piece  of  paper  are  drawn 
from  a  hat  by  each  of  the  inspectors 
and,  thus,  without  knowing  which 
ejuestion  each  inspiector  is  to  answer 
he  must  be  prepared  to  answer  all. 

To  concentrate  the  questions  on 
the  Portland  ordinance  itself  and 
not  confuse  it  with  the  National 
Electrical  Ccxle  or  state  code,  the 
answers  are  to  be  given  with  spe¬ 
cific  numbers  of  the  Portland  ccxle. 

These  short  sessions  have  proved 
stimulating  and  have  caused  the  in¬ 
spectors  to  study  their  own  ccxle. 
VV’here  they  err  in  interpreting  what 
sections  apply  the  discu.ssion  will 
bring  this  out. 


Such  matters  as  public  relations 
or  meeting  of  the  public  and  pro¬ 
cedure  and  administration  are  also 
discussed  briefly  in  the  short  meet¬ 
ings.  Problems  brought  up  by  indi¬ 
vidual  inspectors  in  relation  to  any 
of  these  can  be  answered  directly 
there. 

Additional  educational  opportuni¬ 
ties  are  afforded  in  Oregon.  The 
State  of  Oregon’s  Inspection  Depart¬ 
ment  sends  out  similar  question¬ 
naires  to  its  inspectors  in  the  field 
and  of  late  has  been  asking  for  sec¬ 
tion  number  answers  also.  These 
are  to  be  answered  by  correspond¬ 
ence  as  it  is  impractical  to  bring 
the  field  force  in  to  a  central  point 
very  often. 

Roger  Niedermeyer,  Portland’s  as¬ 
sistant  chief  inspector,  has  been  con¬ 
ducting  apprentice  classes  on  the 
ccxle  for  the  vocational  education 
department  of  Portland  public 
sch(X)ls.  Likewise,  an  advanced  elec¬ 
trical  ccxle  class  is  held  for  journey¬ 
man  electricians  and  contractors.  A 
special  course  was  put  on  for  the 
Oregon-Columbia  C  nap  ter  of  NE- 
CA.  For  both  of  these  the  ques¬ 
tion  method  is  used  to  develop 
the  thinking  and  analysis  of  specific 
problems  by  the  students. 

One  of  the  finest  methcxls  of 
instructing  anyone  in  the  industry 
needing  to  know  more  about  the 


Answer  by  Code  Section  Numbers 

Typical  group  ot  questions  given  to  Portland  inspectors  to  be  an¬ 
swered  at  one  of  their  bimonthly  meetings; 

1.  Is  loomwire  (N.M  cable)  permitted  in  unceiled  basements  or 
garages  not  now  wired  with  nonraceway  wiring?  (Answer  by  section 
numbers.) 

2.  .May  a  lurnace  circuit  be  wired  in  loomwire  (N.M  cable)  in  an 
existing  dwelling? 

.1.  .May  a  hxmiwire  (N.M  cable)  furnace  circuit  be  extended  directly 
into  furnace  wiring? 

1.  Is  there  a  light  required  within  5  ft  of  a  laundry  tray? 

5.  .May  a  clothes  dryer  be  grounded  other  than  to  the  neutral? 

ti.  Does  new  flcwrr  area  of  over  500  sq  ft  when  added  to  an  existing 
dwelling  have  to  be  wired  to  comply  with  new  dwellings  under  con¬ 
struction? 

7.  May  feeders  smaller  than  No.  8  be  used  to  supply  three  15-amp 
circuits  per  leg? 

8.  Do  feeders  for  show  windows  have  to  be  cc^mputed  on  the  basis 
of  2IK)  w  per  running  fexjt? 

1).  .May  a  new  building  under  construction  having  an  area  of  10,(MM) 
sq  ft  in  which  the  ccxle  calls  for  2  w  per  sej  ft  be  wired  with  10-  to  15- 
amp  circuits  supplying  a  total  of  12.000  w  of  lighting  so  Icxated  as  to 
light  the  entire  area? 

10.  Does  the  ccxle  require  capacity  for  small  appliance  loads  in 
storage  spaces  for  that  portion  over  42,0(K)? 
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codes  are  the  chapter  meetings  of 
lAEI,  Gray  believes.  Here  inspec¬ 
tors  meet  with  contractors,  jour¬ 
neymen,  representatives  of  manufac¬ 
turers  of  electrical  equipment  and 
utility  people  and  field  problems 
and  questions  are  brought  up  for 
discussion  and  interpretation.  Out 
of  the  field  experience  of  these  peo¬ 
ple  come  needs  for  revisions  to  the 
National  Electrical  Code,  state  and 


local  codes.  Uniformity  of  interpre¬ 
tation  is  fostered  and  this  reduces 
the  need  for  conflict  and  argument. 

Joseph  Gray,  born  in  Kansas  in 
1896,  became  a  moving  picture  op¬ 
erator  at  17,  came  west  to  Oregon 
and  in  1917  enlisted  in  the  Navy. 
He  received  electrician’s  training  at 
Mare  Island  and  the  submarine 
school  at  San  Pedro.  After  World 
War  I  he  entered  the  electrical  trade 


as  journeyman  wireman,  has  been  a 
member  of  Ltnal  18,  IBEVV’,  for  40 
years.  In  1923  he  became  inspector 
in  Portland  and  upon  the  retirement 
of  L.  W.  Going  was  made  chief  in¬ 
spector.  He  has  been  active  on  ctnle 
(ommittees  of  the  Northwestern  Sec¬ 
tion  for  many  years.  As  president  he 
will  preside  at  the  Northwestern 
Section  annual  meeting  at  the  new 
Sheraton-Portland  Hotel  Sept.  12-14. 


Motors  and  Controls— XIV 

EARLY  RUNNING  PROTECTION  TYPES 


TOM  HUGHES,  ELECTRICAL  SAFETY  ENGINEER.  CALIFORNIIA  DIVISION  OF  INDUSTRIAL  SAFETY 


We  come  now  to  the  portion  that 
this  whole  series  has  been  leading 
up  to:  the  seemingly  hopeless  situa¬ 
tion  of  large  groups  of  starters  in 
warm  locations  requiring  the  door 
to  be  standing  open  to  keep  the 
overcurrent  relays  from  tripping.  Or, 
on  the  other  hand,  we  may  find  sev¬ 
eral  relays  with  the  heater  elements 
jumpered  with  pieces  of  copper  wire. 

At  first  glance  the  situation  seems 
a  simple  problem  like  the  fuse  panel 
with  pennies  back  of  the  fuses.  But 
there  is  nothing  simple  about  it.  We 
used  to  tune  up  the  old  Mcxlel  T 
Ford  with  a  pair  of  pliers,  screw¬ 
driver,  and  the  combination  tire  and 
sparkplug  wrench.  We  all  know  that 
tuning  up  a  modern  car  requires 
complex  test  equipment  and  a 
trained  operator.  The  proper  co-or¬ 
dination  of  motor,  load,  and  running 
protection  involves  study  and  con¬ 
centration  just  as  does  the  engineer¬ 
ing  of  the  modern  automobile. 

We  said  there  are  hundreds  of 
different  mtxlels  and  styles  of  moto:s 
in  the  complete  catalog  and  there 
are  likewise  dozens  of  different  iikkI- 
els  of  running-overcurrent  relays.  But 
just  as  the  countless  types  of  motors 
are  fashioned  around  a  few  well 
known  fundamentals,  the  many  mod¬ 
el  numbers  of  overcurrent  relays  art- 
tailored  around  three  or  four  means 
to  an  end. 

Most  of  them  are  variations  of  the 
thermally  actuated  bimetallic  con¬ 
tact  arm.  The  main  virtues  of  this 
system  are:  (1)  foolproof  duplication 
of  performance;  (2)  nondestruction 
of  any  portion  of  the  linkage:  (3) 
and  the  matching  of  its  current- 
versus-heating  curve  to  that  of  the 
motor  winding  it  is  to  protect.  This, 
of  course,  is  a  very  general  statement 
that  you  may  class  as  purely  wishful 


thinking  by  the  time  we  have  con¬ 
sidered  all  the  bugs.  But,  to  dispel 
any  misinformation  or  prejudices  we 
may  be  harboring,  let  s  quickly  re¬ 
view  the  evolution  of  the  devices  we 
use  today. 

rhe  first  running  protection  tle- 
pended  on  opening  of  soldered  junc¬ 
tures  that  had  to  be  replaced  like 
fuses.  Then  came  the  earlier  bi¬ 
metallic  relays  with  resettable  link¬ 
age  but  they  were  too  easily  tam¬ 
pered  with.  Today’s  bimetallic  de¬ 
flectors  can  not  be  readily  altered 
from  their  characteristic  with  or¬ 
dinary  tools  and  they  do  not  deterio¬ 
rate  with  continual  heating  to  the 
extent  the  older  relays  did. 

Another  popular  adaptation  of 
melting  solder  has  been  tne  “solder- 
pot”  relays.  After  a  proper  interval 
of  cooling  (freezing)  of  the  solder 
around  a  revolving  shaft,  the  relay 
could  be  reset  by  compression  of  a 
spring  as  the  control  circuit  contacts 
were  re-engaged.  Thus,  the  helil  shaft 
in  the  solder  pot  was  always  trying 
to  rotate  under  spring  tension  and 
allow  the  contacts  to  open. 

The  weak  point  of  this  system  was 
that  it  couldn’t  be  properly  reset  un¬ 
less  the  solder  was  given  its  required 
time  interval  to  freeze.  An  impa¬ 
tient  machine  operator  would  push 
the  reset  button  just  as  the  solder 
was  starting  to  set  up  around  the 
burred  shaft.  The  shaft  would  turn 
and  the  burrs  would  tear  out  chan¬ 
nels  in  the  soft  solder,  just  as  it 
froze.  The  channels  remained  and 
the  shaft  just  continuetl  to  turn  every 
time  the  reset  button  was  pushed. 
Thus  the  contact  linkage  could  not 
be  held  reclosed. 

The  only  means  of  salvaging  the 
relay  was  to  take  the  “pot"  out  and 
remelt  the  solder  with  a  blow  torch. 


so  it  could  properly  freeze  and  grip 
the  burred  shaft.  Machine  opera¬ 
tors,  interested  in  loafing,  coultl  s<x)n 
figure  out  how  to  mess  up  this  setup 
and  wait  for  the  maintenance  man 
to  get  them  going  again.  This  has 
all  changed  in  later  years,  with  the 
ilevelopment  of  eutectic  alloys  in 
solder.  Ghange  from  liquid  to  solid 
state  is  extremely  fast  now. 

Another  old  stand-by  was  the  mag¬ 
netic  relay.  The  better  mcKlels  were 
fairly  complex.  Fhe  armature  was 
loaded  witn  an  oil-filled  “dashjxit” 
that  retardeil  its  speed  of  travel.  I'hc 
dashpot  piston  was  suspended  on  a 
hollow  snaft  and  arranged  for  ver¬ 
tical  adjustment  to  chtxjse  limits  of 
travel.  Within  the  hollow  shaft  was 
an  adjustable  needle  valve-orifice  as¬ 
sembly.  The  ease  of  travel  (relaxa¬ 
tion)  of  the  piston  in  the  uashjMit 
could  be  regulated  by  opening  the 
needle  valve  and  allowing  the  dash- 
pot  oil  to  by-pass  the  piston  through 
the  hollow  shaft.  Of  course,  the  weak 
point  of  this  setup  was  that  the 
vi.scosity  of  the  dashpot  oil  changeil 
between  summer  and  winter  or 
morning  and  night  temperatures. 

VV’here  the  dashpot  is  to  be 
mounted  in  a  riMmi  in  which  the 
climate  is  under  continuous  con¬ 
trol,  the  “dashpot  relay”  is  still  the 
most  versatile  device  (in  the  nonco- 
ordinated  group)  for  motor  running- 
overcurrent  protection.  Its  correct 
use  and  adjustment,  however,  does 
require  the  attention  of  one  who  is 
thoroughly  familiar  with  the  many 
factors  f)f  motor  jjerformance  and 
control  that  we  have  been  covering 
thus  far. 

W.vf  installmetits  ivill  deal  with 
newer  dexielofnnents  that  fnomisc 
(tnstvers  to  motor  control  fnohlems. 


A  REPORT  ON  10  YEARS  OF 


Transformer  Insulation  Progress 


|n^H|Jp^**Embracing  all  transformers  from  5  kva  through  power  trans- 
formers  in  the  ASA  standard  range,  this  Insulation  Research 
and  Development  Program,  substantiated  by  testing  of  labo- 
ratory  models  and  actual  production-line  transformers  over 
the  past  ten  years,  has  resulted  in  important  benefits  to  you. 
n  “These  tests  prove  conclusively  that  Alhs-Chalmers  trans- 
formers  have  additional  built-in  capacity  because  of  insulation 
W"'  principles  used. 

“This  is  why  we  can  make  public  the  following  statement: 

**All  Allis-Chalmers  transformers  in  the  above  ratings  manufactured 
since  January  i,  1960,  are  capable  of  delivering  a  twelve-percent  increase 
in  capacity  at  65  C  rise  without  loss  of  life” 


...today 


ALLIS -CHALMERS 

announces  the  results  of 
this  program  ** 


L.  W.  Long,  Assistant  Gonorai  Managor 
Power  Equipment  Division 


Allb-Chalmers  will  furnish  upon  request  and  without  charge,  supplementary  name¬ 
plates  showing  the  65  C  rating  on  all  above  transformers  now  in  customers’  hands. 

ALLIS-CHAUMERS 
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OIL  QUALITY 


A  REPORT  ON  10  YEARS  OF 
ALLIS-CHALMERS  TRANSFORMER 
INSULATION  PROGRESS 


Oil  Quality  vs  Time 


OPERATING  TIME 
AT  65  C  RISE 


major  factors  influencing  Allis-Chalmers 
transformer  endurance 


Corona  Level  vs  Voltage 
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Load  tests  on  actual  transformers  at  copper 
temperatures  from  105  C  to  230  C,  ruiming 
continuously  for  over  three  years,  completely 
substantiate  the  65  C  rise  rating  when  the 
following  basic  factors  are  employed! 


1  Thermal  compatibility  of  insulating  ma¬ 
terials  —  Investigation  has  shown  that 
two  insulating  materials,  each  meeting 
the  same  rigid  requirements  of  a  mate¬ 
rial  specification,  will  behave  differently 
when  incorporated  into  an  insulation 
system.  Interaction  of  oil  and  other  in¬ 
sulating  materials  can  improve  or  des¬ 
troy  the  system  performance. 

Allis-Chalmers  has  —  through  accel¬ 
erated  tests  on  many  laboratory  models 
plus  long-time  tests  on  completed  trans¬ 
formers: 

a  —  used  only  basic  insulating 
materials 


b  —  eliminated  those  materials 
showing  a  basic  weakness  in  a 
system,  even  though  they  meet 
the  material  specifications 

c  —  tightened  material  specifications 


2  Corona-free  design  —  Corona,  the  can¬ 
cer  of  electrical  equipment,  is  an  elec¬ 
trical  discharge  which  rapidly  deterio¬ 
rates  the  system  through  carbonization 
of  the  insulation  and  thermal  breakdown 
of  the  oil.  Based  on  measuring  tech¬ 
niques  and  instrumentation  developed 


by  our  engineers,  design  criteria  have 
been  established.  Allis-Chalmers  trans¬ 
formers  are  designed  (and  substantiated 
by  tests)  to  be  entirely  free  of  corona 
not  only  at  operating  voltage,  but  at  all 
test  levels. 

3  Controlled  processing  —  The  elimination 
of  air  and  moisture  has  a  very  important 
effect  on  insulation  life.  Tests  have 
shown  that  moisture  content  as  low  as 
twenty  parts  per  million  can  cause  in¬ 
sulation  breakdown.  Allis-Chalmers 
transformers  are  processed  to  give  com¬ 
pleted  units  an  uncontaminated  system. 


ALLIS-CHALMERS  <M 


Power  Equipment  Division,  Milwaukee  1,  Wisconsin 


] 


ELECTRICAL  CONTRACTORS  DIVISION  of  San  Diego  Bureau  of  Home 
Appliances,  having  conducted  a  successful  lighting  course  to 
capacity  attendance,  is  now  working  on  a  long-range  plan  for 
an  industrial  electrical  show  to  complement  the  division’s 
residential  wiring  show  during  the  Spring  Fair.  The  new  show 
would  be  planned  as  an  invitational  and  not  a  public  show, 
designed  for  plant  managers,  maintenance  engineers,  archi¬ 
tects,  consulting  engineers,  etc. 


RALPH  JOHNSON’S  "ESTIMATIC"  will  be  the  feature  of  a  Joint 
meeting  of  the  three  branches  of  Northern  California  Chapter, 
NECA,  in  September  in  the  town  of  San  Pablo.  Both  the  Contra 
Costa  and  Napa-Solano  Branches,  which  are  on  vacation  from 
meetings,  will  Jein  with  the  Alameda  County  Branch  for  that 
special  affair.  .  .  Supervisory  training  classes  for  job  man¬ 
agement  and  foremanship  are  being  organized  by  the  chapter  to 
be  directed  by  Dr.  Mario  Conforti  during  the  fall. 


NORMAN  FERGUSON,  District  9  regional  vice-president  of  NECA 
has  been  appointed  as  official  host  during  the  national  con 
vention  in  Las  Vegas  Oct.  24-27.  Both  convention  and  Na¬ 
tional  Electrical  Show  will  be  held  in  the  new  civic  audi- 
torivun  recently  completed  in  Las  Vegas. 


INTERMOUNTAIN  CHAPTER,  NECA,  in  June  held  a  series  of  o»e-day 
condensed  workshop-type  meetings  on  the  subject  of  overhead 
with  John  F.  Sullivan  serving  as  the  workshop  leader.  .  .  The 
San  Mateo  County  Chapter  likewise  held  a  self-appraisal  work¬ 
shop  with  Sullivan  as  leader  during  that  month. 


PUGET  SOUND  CHAPTER,  to  aid  members  in  the  recruiting, 
screening  and  testing  of  personnel  other  than  those  obtained 
through  the  unions,  has  appointed  Northwest  Career  Counseling 
Inc.  of  Seattle  which  is  doing  similar  work  for  the  AGC. 


A  BID  DEPOSITORY  for  Stanislaus,  Toulumne,  Merced  and  Mariposa 
Coxinties  has  been  re-established  in  Stockton  by  the  elec¬ 
trical  industry.  The  Bank  of  America  in  Stockton  is  the 
depository.  Administration  of  the  depository  is  by  E.  H. 
Grogan,  who  was  formerly  manager  of  the  San  Joaquin  Valley 
Chapter,  NECA,  and  recently  of  Master  Plumbers  Assn.  His 
office  is  at  1521  W.  Oak  St.  where  building  registrations 
are  made. 


TO  TIGHTEN  LAW— Calif ornia  Contractors  State  License  Law  will 
be  the  subject  of  consideration  at  the  9th  District  Council 
meeting  of  NECA  chapters  to  be  held  at  Hotel  El  Dorado, 
Sacramento,  Aug.  12  and  13.  The  Association  of  Electrical 
Workers  Unions  of  the  state  is  likewise  seeking  to  have  the 
law  changed  very  much  along  the  same  lines  discussed  by 
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contractor  groups.  Those  inactive  in  contracting  would  be 
dropped  and  required  to  give  30  days'  notice  for  license 
renewal.  Those  who  fail  in  business  would  be  required  to  pay 
off  labor  and  material  debts  and  give  30  days'  notice  before 
again  being  allowed  to  bid  on  new* work.  Many  other  details 
of  change  in  procedure  are  to  be  considered  or  submitted  to 
the  legislature. 

FOR  THE  SUPER-CARRIER  DRYDOCK  at  Puget  Sound  Naval  Shipyard 
electrical  work  is  being  done  by  Holert  Electric  of  Seattle 
on  a  contract  that  will  run  over  three  years  in  duration. 

The  huge  drydock  is  designed  to  take  care  of  the  largest 
Forrestal-class  aircraft  carriers. 

A  NEW  ARMORY  AND  AUDITORIUM  was  to  start  in  Salem,  Ore.,  in 
July,  Marion  Electric  Co.  of  that  city  was  low  bidder, 

RAISE  IN  INSPECTION  FEES  proposed  in  San  Francisco  by  the 
city's  building  department  is  being  protested  vigorously  by 
the  San  Francisco  Electrical  Contractors  Assn,  and  the  in¬ 
dustry.  The  increases  are  said  to  be  from  100  to  300%  over 
previous  fees.  A  public  hearing  was  to  be  held  July  20. 

A  REVISED  PROGRAM  is  announced  by  the  Electrical  Industry 
Service  Bureau  of  Denver,  which  runs  the  electrical  bid  depos¬ 
itory  for  the  industry.  As  of  July  11,  advertisements  tell 
the  construction  industry,  contractors  will  deliver  their  bids 
direct  to  the  general  contractor  with  copies  of  all  bids  of 
$1,000  or  more  to  be  filed  with  the  First  National  Bank  of 
Denver, 

SELF-APPRAISAL  WORKSHOP  will  kick  off  the  NECA's  fall  edu¬ 
cational  program  Sept,  8  and  9  for  the  Oregon-Columbia 
Chapter,  according  to  Robert  Marvin  of  Delta  Electric,  edu¬ 
cation  committee  chairman,  ,  .  Los  Angeles  Chapter  is  offering 
its  membership  a  medical  insurance  program,  available  also  to 
employees  not  currently  covered  by  hospitalization.  The 
acceptance  is  a  matter  of  voluntary  action  and  is  paid  for  at 
a  group  rate  by  the  individual, 

MARINE  AND  PARKING  LIGHTING— Two  new  recommended  lighting  prac¬ 
tices  by  the  Illuminating  Engineering  Society  have  Just  been 
issued.  They  cover  recommended  practices  for  marine  lighting 
and  similar  recommended  practices  for  outdoor  parking  areas. 
They  are  available  from  lES  headquarters  at  50^  a  copy. 

CONGRESS  ADJOURNED  before  taking  any  action  on  the  controver¬ 
sial  bill  to  restore  picketing  on  construction  sites  by 
unions.  Bound  to  come  up  when  Congress  reconvenes  after  the 
political  conventions,  the  subject  is  apt  to  become  a  big 
issue  in  the  campaign.  Employers  in  the  construction  indus¬ 
try  with  almost  the  single  exception  of  the  NECA,  which  is 
closely  tied  to  IBEW,  urged  congressmen  to  oppose  the  measure. 
While  NECA  took  the  official  position  of  supporting  the  bill, 
not  all  of  its  members  agreed.  Construction  employers  fear 
the  confusion,  time  loss  and  expense  that  may  arise  from 
petty  Jurisdictional  disputes  over  use  of  new  materials  and 
methods.  Unions  look  upon  it  as  a  chance  to  regain  "control 
of  the  work. " 
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CUTS  INSTALLATIO 
TIME  3  WAYS 


You  can  install  XL  BUStribution®  Duct  easier,  faster  than 
any  other  duct  because  of  these  exclusive  new  design  fea¬ 
tures  .  .  .  plated  aluminum  bus  bars  with  keyed  ends  slip 
together  fast,  align  automatically  for  proper  position.  There’s 
no  fumbling  and  fitting  .  .  .  one  integral  bolt  tightens 
fast,  locks  joint  positively  under  a  ton  of  pressure.  Bolt 
tightens  against  bus  bar,  not  against  the  casing  . . .  ten-foot 
SPANS  take  fewer  hangers  and  less  time  to  install  than  ordi- 
narv  duct. 


New  XL  BUStribution  Duct  is  3  ways 

safer,  too.  It's  the  only  true  dead-front 

duct,  the  only  one  with  exclusive  Safety 

Door,  the  only  one  with  Safety  Plug.  And 

it  reduces  duct  weight  on  building  struc-  ■■  Tf  S  rf\ 

ture  as  much  as  40%.  Ask  your  BullDog 

distributor  to  arrange  for  a  demonstration  . . .  you’ll  see  how 

fast  to  install  and  how  safe  new  XL  BUStribution  Duct 

really  is. 


BullDog  Electric  Products  Division,  1-T-E  Circuit  Breaker  Company,  Box  177,  Detroit  32,  Michigan.  In  Canada: 
80  Clayson  Rd.,  Toronto  15,  Ont.  Export  Division:  13  East  40th  St.,  New  York  16,  N.  Y. 


SINGLE  INTEGRAL  BOLT  puts  a  ton  of  pressure 
on  keyed  bus  ends.  Joints  lock  tight  fast,  stay  locked. 


TEN-FOOT  SPANS  take  fewer  hangers  and  less  time 
to  install  than  ordinary  duct. 


BullDog  Electric  Products  Division,  1-T-E  Circuit  Breaker  Company,  Box  177,  Detroit  32,  Michigan. 
In  Canada:  80  Clayson  Rd.,  Toronto,  Ont.  Export  Division:  13  East  40th  St.,  New  York  16,  N.  Y. 


Consult  the  following  Pacific  Coast  representatives: 


Kl«^trir  A  Manufartur&nn  C4». 
1733  N.  E.  ^venth  Ave.,  P.  O.  Box  7866 
Portland  12,  Orecon 

Youna  Klrctrir  A  Mfg. 

2134  Curtia  St. 

Denver  2,  Colorado 


Safety  Switchboard  ('.ompany 
910-89th  Avenue 
Oakland  21,  California 

BullDoa  Klee.  Prod.  Co.  of  Loa  .\naelro 
3020  Supply  Ave. 

Los  Ancelea  22.  California 


BULLDOG  ELECTRIC  PRODUCTS  DIVISION 
l-T-C  CIRCUIT  BREAKER  COMPANY 
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Top  magnets  in  G-E  meters 
suspend  disk  and  shaft  in  a 
'magnetic  field  providing  virtu¬ 
ally  friction-free  performance. 


NEARLY 

General  Electric  Magnetic  Snspension  Meters 
Are  in  Service  Without  a  Singie  Bearing  Failure 


1 


Since  General  Electric  introduced  the 
first  magnetic  meter-bearing  system 

over  12  years  ago,  nearly  12,000,000 
G-E  magnetic  suspension  meters  have 
accurately  measured  over  200-billion 


1 


kilowatthours  of  electrical  energy- 
without  one  magnetic  suspension  sys 
tern  ever  having  been  replaced  be 
cause  of  wear.  This  is  reliability,  pro 
ved  by  on-the-line  performance 


Contact 


your  G-E  Soles  Engineer  for  full  information  or  write  General  Electric  Company,  Somersworth,  N.  H. 

713-07 

METER  DEPARTMENT 


ELECTRIC 


For  phorre  tturttbrr  of  closest  represerttotht  see  adt’erlising  index  m  back  of  book. 
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People 


James 


Hugh  James  Joins 
Electrical  West 

I  he  editorial  stall  of  Ei.eciric  vi. 
West  welcomes  Hugh  James  to  the 
))Osition  of  engineering  editor. 

Hugh  is  a  native  of  .\shville,  N.  C. 
He  left  the  service  with  the  rank  of 
captain  following  six  years’  service 
in  the  U.  S.  Army  signal  corps. 
His  overseas  duty  included  tours  in 
China,  India  and  Okinawa.  After 
the  war  Hugh  graduated  from  the 
University  of  California  at  Berkeley 
cum  laude  in  engineering  physics. 

His  first  industrial  exjrerience  was 
on  the  G-E  test  program,  followed 
by  service  engineering  and  appara¬ 
tus  sales  assignments  in  the  San 
Francisco  office.  His  most  recent 
affiliation  has  been  with  the  An¬ 
derson  Electric  Corp.  as  Western 
regional  sales  manager. 

Hugh  leads  a  busy  family  life 
with  his  wife  Jackie  and  two  chil¬ 
dren,  Bruce  and  Judy,  in  Mill  Val¬ 
ley.  He  is  active  in  church,  civic 
and  musical  groups.  His  hobbies 
include:  do-it-yourself  remodeling 
(which  he  doesn’t  like),  ham  radio 
operating.  Station  W6WUC  (which 
he  hasn’t  got  time  for),  and  once  in 
a  while  a  friendly  game  with  the 
boys. 

He  is  an  officer  and  director  of 
the  Electra  Navigation  Co.,  a  promi¬ 
nent  San  Francisco  concern. 

We  can  all  look  forward  to  Hugh’s 
direction  of  the  technical  content  of 
Ei  ectrical  West. 

►  Sally  Robbins  has  joined  Pacific 
Power  &  Light  Co.’s  staff  of  “Polly 
Pacific’’  home  economists.  She  will 
be  headquartered  in  Yakima,  where 
she  replaces  Mrs.  Shirley  Farren. 


Edith  Rauch  Retires 

Edith  Rauch  has  retired  as  home 
service  director  of  Puget  Sound 
Power  &  Light  Co.,  after  34  years 
of  service. 

She  is  a  charter  member  of  the 
Home  Economists  in  Business, 
serveil  as  a  board  member  of  the 
national  organization  and  currently 
is  chairman  of  the  Seattle  group. 
She  fouiuletl  the  Electrical  Women’s 
Round  Table  in  .Seattle. 

The  home  service  department  will 
continue  under  the  direction  of  B. 
(louch,  residential  sales  director. 

B.  C.  Commission 
Completes  Reorganization 

Seven  key  men  have  changed  jobs 
and  titles  in  a  reorganization  of  the 
B.  C.  Power  (Commission  at  Victoria, 
directed  toward  a  15^  engineer 
staff  reduction. 

John  B.  Hedley,  chief  electrical 
engineer,  becomes  consulting  elec¬ 
trical  engineer  and  (Col.  D.  C. 
Stephenson,  senior  construction  en¬ 
gineer,  consulting  construction  en¬ 
gineer.  Eric  H.  .Martin  will  head  the 
construction  division. 

Nel  A.  Magiath  is  the  new  chief 
of  the  electrical  planning  division 
and  Eamon  “Ned’’  Crowley  takes 
over  the  program  control  division. 
A.  G.  Ballantyne,  former  major 
projects  engineer,  will  be  head  of 
the  civil  engineering  division.  E.  G. 
Tallman,  who  was  in  charge  of 
power  development,  will  become 
head  of  the  civil  planning  division. 

The  moves  are  believed  to  com¬ 
plete  reorganization  of  the  commis¬ 
sion  that  followed  the  appointment 
last  year  of  Hugh  L.  Keenleyside  as 
chairman. 

►  E.  Allen  Hunter,  who  joined 
Utah  Power  &  Light  Co.  in  1937  as 
a  “cadet,”  has  been  promoted  to  as¬ 
sistant  to  the  president.  An  electrical 
engineering  graduate  of  the  Univer¬ 
sity  of  Utah  and  the  University  of 
Michigan’s  utility  executive  school, 
he  was  staff  engineer  before  his  ad¬ 
vancement. 

►  Leo  Kass,  known  throughout  the 
San  Francisco  Bay  area  as  deafer  re¬ 
lations  representative  of  Pacific  Gas 
and  Electric  Co.  for  the  East  Bay 
Division,  retired  July  1  after  46  years 
with  the  company.  He  began  as  a 
power  house  operator  at  the  De- 
Sabla  plant  in  1914;  entered  sales 
work  in  1923. 


Here  are  the 
Graybar  Offices 

in  the  West 

ARIZONA 

flMMlSI 

1700  North  22nd  Ava. 

ALpina  2-2371 

212  South  Park  Ava- 
MAIn  2-6439 

CAUFORNIA 

2828  "K"  St. 

FAIrviavir  4-4733 

hMM; 

2626  Hamilton  Ava. 

ADamt  7-4173 

lauf  ImcIii 

800  Watt  16lh  St. 

HEmlock  2-2911 

iM  Anfalwi 

210  Andarton  St. 

ANgalut  3-7282 

Oahl«i4; 

1911  Union  St. 

GLatKOurt  l-S^I 

80S  N.  Tramont  St. 

SAratoga  2-2141 

SacrMMUMi 

1900  •  14th  St. 

Hickory  4-8830 

1  tan  ■arnardina:  653  South  "H"  9t.  ■ 

1  TUrnar  9-1051  I 

1  Smi 

720  Stata  St. 

BEImont  3-1361 

1 1  Saa  Jatai 

1376  N.  Tanth  St. 

CYpratt  2-9090 

1  Saa  fraaciaca:  1730  Alamada  St.  1 

1  MArfcat  1-3131  1 

I  1  Santa  Anai 

301  Franch  St.  1 

Klmfaarly  3-8309  I 

1  laata  tarfcarai  329  S.  Salinas  St.  I 

1  woodland  5-1013  1 

1  Vaa  Nayai 

13320  Cabrito  Road  I 

STata  2-9600  I 

1 

COLORADO  1 

1  Calarada  Saria«a:630  Watt  Varml|o  Ava.  1 

1  MEIroaa  4-3701  I 

Daavari 

104  Wazaa  Markat 

TAbor  3-7111 

IDAHO 

■alaai 

1323  Idaho  St. 

BOita  3-2394 

1 

MONTANA 

■atta: 

604  E.  Aluminum  St. 

BUtta  3233 

OREGON 

iataaai 

2380  Watt  Broadway 

Diamond  4-2224 

Partlaad: 

N.E.  60th  and  Banflald 
ATIantic  8-3661 

UTAH 

1  Salt  laka  Cityi  336  North  Third  Watt  St.  I 
1  EtgIn  9-8771  1 

! 

WASHINGTON 

Saattla! 

King  8  Occldantal  Stt. 
Mutual  2-0123 

Sgafcaaai 

Watt  1033  Gardnar  Ava. 
FAirfax  7-6611 

Tacaasa; 

2112  "A"  St. 

MArkat  7-0164 

FOR  IMMEDIATE  SERVia 

ON  EVERYTHING  ELECTRICAL 

CAU  THE  OFFICE 

NEAREST  YOU 

Reducing  your  costs  through  efficient  selection  of  equipment 
is  just  one  of  three  direct  benefits  you  get  from  Graybar. 
The  other  two:  your  Graybar  service  team  of  Field  ^les- 
man.  Inside  Salesman,  Counterman  and  Specialists  also 
helps  speed  your  work  . . .  and  build  your  business. 

Running  into  cost  problems?  Call  your  Graybar  man  now. 


Time  and  again,  an  electrical  contractor  and  his  Graybar 
man,  thumbing  the  specs  and  combing  the  catalog  over 
midnight  coffee,  come  up  with  important  savings. 

It  wouldn't  be  possible  without  Graybar’s  complete  in¬ 
stock  lines  .  . .  and  unless  the  Graybar  man  knew  literally 
thousands  of  electrical  items  from  first  band  experience. 


Graybar  Service  includes:  Objective  rec¬ 
ommendations.  On-the-job  technical  help. 
Most  complete  lines.  Planned  stocks  to  meet 
your  needs.  Expert  counter  service.  Speedy 
handling  of  will-calls. 


Lightest  weight  with  largest  window 


and  the  best  accuracy  available  on  the  market  today 


The  NEW  Allis-Chalmers  “PICTURE  WINDOW”  current 
transformer  can  easily  take  three  500  MCM  cables. 

Compact,  easy  to  install,  indestructible  and  weatherproof  — 
this  600-volt  epoxy-resin  transformer  will  withstand  wide  tem¬ 
perature  variations  and  the  most  severe  mechanical  shocks. 
Eliminates  all  possible  maintenance. 

Easily  adapted  for  conduit-type  hookup,  A-C  current  trans¬ 
formers  can  be  used  on  2  or  3-wire,  single  and  polyphase  circuits. 
Ratings:  200,  400,  600  and  800  amperes. 

Get  full  details  on  this  NEW  TWM  current  transformer  from 
your  nearby  A-C  office.  Or  write  Allis-Chalmers,  Power  Equip¬ 
ment  Division,  Milwaukee  1,  Wisconsin.  a. mo 


Varifiad  accuracy!  Certified  test  card  accompanies  every 
A-C  unit  shipped.  This  A-C  design  provides  ample  over¬ 
current  capacity  without  reduction  of  accuracy. 


August  1960— Electrical  West 


81 


CkKlingham 

PGE  Promotions 


Hunt 


Jack  Coltinghain  wax  a|)p>im«l 
P(it’s  conimercial  salex  manager, 
succeeding  )err\  (lollins.  whose 
death  was  reportetl  last  inonih.  Coi- 
tinghain,  lonnerly  illumination  con¬ 
sultant  lor  the  compans.  has  been 
active  in  IKS  activities  and  is  vice- 
president  elect  of  the  scniety’s  l*a 
cifit  Northwest  region. 

In  another  change  at  P(iK.  Jim 
Hunt,  formerly  I'ualatin  X’alley  l)i 
vision  commercial  representative, 
has  been  made  manager  of  commer¬ 
cial  and  industrial  sales  promotion. 
He  succeeds  Nick  Mason,  who  re 
signed  to  start  his  <»wn  firm. 

►  Pat  Valentine*,  who  has  Ireen 
PdK’s  Tigard 
district  man¬ 
ager,  was  trans¬ 
ferred  to  Salem 
as  Willamette 
Valley  division 
sales  manager. 
Before  going  to 
Tigard  in  1959, 
he  served  as  the 

Valentino  company’s  com¬ 

mercial  repre¬ 
sentative  in  (iresham.  He  has  been 
with  P(iE  since  19-17.  Pete  Perrine, 
fcjrmer  district  manager  in  Sandy, 
will  replace  him  as  Tigard  manager. 

►  Everett  C>.  McKeage,  president  ol 
the  C^alifornia  Public  Utilities  C.om 
mission,  was  unanimously  re-elected 
to  serve  for  the  new  fiscal  year  that 
began  July  1.  .McKeage  was  appoint¬ 
ed  to  the  five-mati  commission  F'eb. 
10,  1959,  by  Gov.  Kdmund  Brown, 
after  14  years  as  its  chief  counsel. 

^  John  F.  Mangan  has  been  named 
area  engineer  for  the  Upper  Colum¬ 
bia  Development  office  of  the  Bu¬ 
reau  of  Reclamation  in  Spokane.  He 
replaces  Charles  S.  Hazen  who  re¬ 
signed  to  enter  private  employment. 

^William  T.  Nordeen,  former 
manager  of  Douglas  County  PUD, 
has  joined  the  VVashington  Public 
Power  Supply  System.  He  will  super¬ 
vise  a  power  marketing  study  being 
made  in  connection  with  the  pro¬ 
posed  Nez  Perce  Dam. 


^  Chairman  James  B.  Black  ol  PG 
and  K  has  accepted  the  chairman¬ 
ship  of  the  Western  Public  Utilities 
Cannmittee  of  Project  HOPE,  a  pri¬ 
vately  sponsored  program  to  share 
U.  S.  medical  knowledge  and  skills 
with  newly  developing  countries. 
During  its  first  year  of  operation, 
HOPE  will  send  a  floating  medical 
training  center  to  southeast  .Asia. 

►  Dr.  Thoma.s  M.  Snyder,  manager 
of  physics  at  Cieneral  Ele<  trie’s  \’al- 
lecitos  .Atomic  Laboratory,  has  been 
electetl  chairman  (»f  Northern  Cali¬ 
fornia  .Section  of  the  .Vmerican 
Nuclear  .S<Kiety.  Snyder  has  servetl 
as  vice-chairman  ol  tlie  group  lor  the 
past  year. 

►  .Allan  W.  Fox  became  Puget 
S«>imd  Power  It  Light  (lo.’s  purchas¬ 
ing  agent  on 
(uly  I,  siu( ced¬ 
ing  Luther  ('.. 
Mclvcr,  who  re¬ 
tired  following 
I.H  years  in  the 
elettrical  indus¬ 
try.  .M  elver 
s  t  a  I  t  e  d  with 
Stone  &  Web 
ster  in  1917  and 
in  19  $  0  w  a ' 

iransferred  to  Puget  Power  as  works 
auditor  lor  the  construction  of  the 
R(Kk  Island  hydro  project.  From 
1935  until  1944,  when  he  was  ap¬ 
pointed  manager  of  purchases,  he 
held  a  number  ol  administrative 
posts.  Eox  started  with  Puget  Power 
in  1929  and  has  been  purchasing 
agent  siiue  1943. 

►  W.  W.  Quistorff  was  advanced  to 

Western  Divi¬ 
sion  manager 
lor  Puget  Sound 
Power  &  Light 
Cio.,  succeed¬ 
ing  J.  Harvey 
Leach,  who  re¬ 
tired  July  31.  .A 
graduate  of  the 
University  of 
Washington  i  n  Quistorff 

electrical  engi¬ 
neering,  Quistorff  joined  Puget  in 
1928.  Before  his  promotion  he  was 
superintendent  of  light  ami  power 
for  the  Western  Division. 

►  Howard  M.  Crinklaw  has  left 
Quinault  Light  (io.  to  go  to  the  city 
of  Nome,  .Alaska,  as  manager  of  the 
electric  facility. 

►  Frank  M.  Warren  Jr.,  president 
of  Portland  General  Electric  Ca*., 
has  been  re-elected  to  a  six-year  term 
as  a  trustee  of  Reed  College.  Port¬ 
land. 


►  Election  ol  Don  C.  Frisbee  as 
vice-president  and  treasurer  of  Pa¬ 
cific  Power  &  Light  Co.  was  an¬ 
nounced  by 
Chairman  Paul 
B.  .McKee  fol¬ 
lowing  a  direc¬ 
tors’  meeting. 
The  appoint¬ 
ment  followed 
retirement  of 
Cieorge  F.  Mac¬ 
kenzie  as  vice- 
president  and 
controller.  Fris¬ 
bee,  who  has  been  treasurer  since 
September  1958,  joined  PP&L  in 
1953.  Previ«)usly  he  was  a  senior  in¬ 
vestment  analyst  and  assistant  cash¬ 
ier  for  the  First  National  Bank  of 
Oregon.  .After  military  service  in 
World  War  II,  he  was  graduated 
from  Pomona  College  and  in  1949 
received  his  master’s  degree  in  busi¬ 
ness  administration  from  the  Har¬ 
vard  (irailuate  S<h(*ol  of  Business. 

New  Operating  Setup 

San  Diego  Gas  It  Electric  Co.  has 
announced  changes  in  organization 
of  its  o}*erating  division  to  be  effec¬ 
tive  ui>on  completion  of  new  head- 
tpiarters  now  under  construction. 

The  various  departments  of  the 
o|>erating  division  will  be  regrouped 
in  three  sections;  pKxluction  and 
transmission,  distribution,  engineer¬ 
ing.  Executives  in  charge  will  be 
W.  .A.  Zitlau,  manager  of  production 
and  transmission;  C.  P.  de  Jonge, 
manager  of  distribution;  and  J.  E. 
Sinnott,  manager  of  engineering. 
These  men  will  re|X)rt  to  H.  .A. 
Noble,  vice-president,  operation. 

Hugh  Stewart,  executive  engineer, 
will  continue  to  have  direct  suj>er- 
vision  over  insurance,  safety  and 
claims,  purchasing,  research  and  tests 
and  library  departments,  and  will 
serve  as  consultant  on  engineering 
problems. 

►  Charic*s  R.  Day  has  been  pro¬ 
moted  to  the 
post  of  chiel 
electrical  engi¬ 
neer  for  Sacra¬ 
mento  .Munici¬ 
pal  Utility  Dis¬ 
trict.  Day,  who 
started  with 
S.MUD  in  1946 
as  an  electrical 
engineer,  for¬ 
merly  was  with 
the  Los  .Angeles  Department  of 
Water  &  Power,  .Mcxlesto  Irrigation 
District  and  Turlmk  Irrigation  Dis¬ 
trict.  He  w’ill  be  in  charge  of  SMUD’s 
26-man  engineering  department. 


Fox 


Frisbee 
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►  V.  R.  knight,  known  as  “Pink” 
because  ot  his  once  retl  hair  and  al¬ 
ways  red  fountain  pen  ink,  retired 
completely  from  California  Electric 
Works  in  San  Diegf)  after  40  years 
with  the  organization.  During  that 
time  he  served  as  its  president  and 
manager  and,  in  recent  years,  as  its 
public  relations  representative.  He 
sold  his  last  stock  interest  to  the 
(ompany  earlier  this  year.  I'he  com¬ 
pany  began  in  1920  as  a  cooperative 
partnership  of  eight  partners,  which 
later  became  a  corporation. 

►  Roy  Stephens  succeetls  the  late 
Oscar  C^arlson  as  Lander  manager 
for  Pacific  Power  &  Light  Co. 
Stephens  joined  PPJkL  in  Washing¬ 
ton  in  1952  and  was  later  transferred 
to  Oregon.  At  the  time  of  his  pro¬ 
motion  he  was  commercial  sales  rep¬ 
resentative  in  Casper,  Wyo. 

►  Frank  W,  Bird,  chairman  of  Mon¬ 
tana  Pf)wer  Co.’s  board  of  directors, 
marked  his  50th  anniversary  with 
that  company  on  June  25.  At  a  re¬ 
cent  board  meeting,  directors  ex¬ 
pressed  their  appreciation  to  him 
for  “50  years  of  outstanding  service 
as  an  emjiloyee,  executive,  officer 
and  director.”  They  passed  a  resolu¬ 
tion  commending  his  brilliant  leatl- 
ership  and  expert  assistance  to  the 
board. 


Trademark 


"Superforms*  help  us 
clip  in  transmission  lines 
Better,  Faster,  for  Less” 
...CONTRACTOR 

“When  we  bid  on  a  T&D 
job,  we  have  to  figure  cost, 
spe^,  quality  and  a  fair 
profit.  Since  we  started  us¬ 
ing  Superforms,  we  ve 
eliminated  many  former 
errors  and  inconsistencies 
in  practices. 

“We  stake  our  reputa¬ 
tion  on  results  .  .  • 
products  help  us  get  best 

results.”  „ 

Successful  Contractors 
are  the  men  who 
TOP  quality  at  LOW  cost. 
From  coast  to  coa^  they 


GALVANIZED 
STEEL  STRAND 
HAS  ALL 


Superforms. 


I.  Strength 
2.  Workability 
3-  Ruggedness 

4.  Long  Life 

5.  Economy 


►  Creighton  John.son,  manager  of 
the  Emigh  Hardware  appliance  de¬ 
partment  in  suburban  Country  Club 
Center,  has  been  elected  president  of 
the  Sacramento  Valley  Electrical 
League.  Johnson  succeeds  Russell 
Tatro.  Other  new  officers  are  Myles 
.Myers,  vice-president;  Harry 
O’Laughlin,  secretary-treasurer; 
John  Helms,  Richard  Taylor,  John 
Clayworth,  Keith  Anderson,  Roy 
Schoffstoll  and  John  Pineau, 
directors. 


When  you  select  a  size  and  grade  of 
strand  for  a  specific  job  you  want  to 
know  that  it  meets  every  requirement 
of  that  job.  You  want  ample  strength 
to  sustain  the  ultimate  load — plus  an 
adequate  safety  factor.  You  want  pli¬ 
ability  for  ease  of  working  in  the  field. 
You  want  ruggedness  to  withstand  the 
abuse  which  may  be  encountered  dur¬ 
ing  and  after  installation.  You  want 
long,  dependable  life.  And,  you  want 
reasonably  low  first  cost  and  low  main¬ 
tenance  costs. 

For  more  than  50  years  Crape  Gal¬ 
vanized  Steel  Strand  has  consistently 
demonstrated  its  ability  to  more  than 
meet  all  of  these  requirements.  Proof 
of  its  reliable  performance  is  to  be 
found  in  the  case  histories  of  over¬ 
head  power  and  communication  lines 
throughout  the  country. 

Crapo  Galvanized  Steel  Strand  is 
fully  protected  against  corrosion  by 
heavy,  uniform,  dense  coatings  of  com¬ 
mercially  pure  zinc  tightly  bonded  to 
the  individual  wires.  All  grades  and 
sizes  are  available  in  A,  B  and  C 
weights  of  coating. 

For  details,  ask  our  dis- 

tributor  or  writo  direct! 


ARMOR  RODS . . . 

Protect  long-span  T&D 
lines  at  supports 
LINEGUARDS... 

Protect  short-span  T&D 
lines  at  suppiorts 
PATCH  RODS... 

Repair  damaged  conductors 
TAP  ARMOR  . . . 

Protects  conductor  at 
tapping  points 
FANNGRIPS  . . . 

For  dead-ending  strands 
and  conductors 
FANNSPLICES  . . . 

Join  two  ends  of  conductor 
wire 

PLASTIC  PRODUCTS  . . . 

For  conductor  surface 
protection 


►  EPC  has  appointed  John  R.  La 
Camera  to  the  post  of  regional  ac¬ 
countant  in  its  .San  Francisco  re¬ 
gional  office. 

►  George  Huster,  Walla  Walla  dis¬ 
trict  power  superintendent  for  Pa¬ 
cific  Power  k  Light  Co.,  has  been 
made  assistant  supervisor  of  meters, 
relays  and  communications  at  the 
Portland  office.  He  is  being  replaced 
at  \Valla  Walla  by  Fred  Rowell,  dis¬ 
trict  power  superintendent  at  Kal- 
ispell,  .Mont. 

►  Lord  Plowden,  former  chairman 
of  Britain’s  Atomic  Energ\'  Author¬ 
ity,  has  been  made  a  director  of  the 
B.  C.  Power  Corp.,  according  to 
Chairman  A.  E.  Grauer.  He  succeeds 
the  late  E.  Ronald  Crammend. 


STEEL  &  WIRE 
COMPANY,  INC. 

Muncic.  Indiana 
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►  Albert  W.  Bruce,  PG  and  t  su¬ 
pervising  mechanical  engineer,  rep¬ 
resented  the  Unitetl  States  at  a  UN 
conference  on  geothermal  energy 
held  in  Rome  June  27  to  July  2.  He 
is  the  designer  of  the  company’s  geo¬ 
thermal  power  station  nearing  com¬ 
pletion  at  The  Geysers  near  Healds- 
burg. 

Deaths 

^Virgil  A.  Nahl,  Gl,  a  member  ol 
Hawaiian  Electric  Co.'s  promotion 
department,  collapsed  and  died  in 
his  office.  native  of  .San  Francisco, 
he  hail  been  with  Heco  since  1927. 

►  Willard  Gillrert  .Sawyer,  former 
president  ol  the  John  C.  V'irden  Co., 
died  {line  19  at  his  home  in  .\ther- 
ton,  Calif.  .-\n  early  leader  in  the 
Lighting  Ftpiipnient  .Manufacturers 
•Assn.,  he  was  a  foiuuler  of  the  pres¬ 
ent  American  Home  Lighting 
Institute. 

►  Rolrert  Nevins,  Gl,  general  man¬ 
ager  of  the  major  appliance  and  TV' 
department  for  Z(>.\I1  Department 
Store  in  .Salt  Lake  (aty,  died  recently 
at  his  home. 

►  Charles  E.  .Armstrong,  71,  engi¬ 
neer  and  inventor,  dietl  June  2G  in 
Portland.  He  was  president  aiul 
chief  engineer  of  the  C..  E.  .Arm¬ 
strong  Co. 

►  Claude  R.  Lester,  71,  electrical 
engineer  and  retired  chief  of  Bonne¬ 
ville’s  rate  and  statistics  tiepartment, 
died  in  Portland  |une  2G.  He  was  to 
have  consulted  early  in  July  with 
Canadian  power  authorities  on  rates 
for  the  Peace  River  project.  A  grad¬ 
uate  of  the  University  of  Michigan, 
he  served  with  the  U.  S.  Army  En¬ 
gineer  Corps  during  World  War  1 
and  later  came  to  Oregon  to  work 
with  the  Public  Utilities  Commis¬ 
sion  as  chief  engineer,  position  he 
held  for  18  years.  He  then  went  with 
FPC  in  Washington,  D.  C.,  for  a 
few  years  before  joining  Bonneville 
in  1945.  A  new’  power  rate  that  he 
developed  bears  nis  name. 

►  John  (>raff,  G8,  former  owner  anil 
operator  of  Seward  Light  &:  Power 
Co.  at  .Seward,  Alaska,  died  in  Se¬ 
attle  July  5  after  a  long  illness.  He 
was  a  lighting  specialist  in  that  city 
for  G-E  until  1936,  when  he  went 
to  .Alaska  to  take  over  management 
of  the  power  company  established  by 
his  father.  He  retired  in  1942. 

►  Orville  A.  .Alderman,  63,  who  re¬ 
tired  in  1959  as  Western  division 
manager  for  Bussmann  Mfg.  Co., 
died  July  12  in  Oswego,  Ore. 


I  Wire  conduit  the  JET  LINE  way 


OWN  THE  COMPLETE 
JET  LINE  METHOD: 


You  can  pull  wire  in  minutes 
instead  of  hours  using  the  Jet 
Line  Method*.  Contractors 
everywhere  are  doing  it,  and 
saving  up  to  $40  per  day  or 
70%  of  wire-pulling  costs! 

The  Jet  Line  Method  — Gun, 
Cylinder,  and  Poly  Rope  — pro¬ 
vide  the  fastest,  easiest,  safest 
means  of  wiring  conduit  ever 
invented.  Ask  your  wholesaler 
for  a  demonstration,  and  see 
for  yourself  how  you  can  make 
money  by  saving  countless 
hours  on  wire-pulling  jobs... 
with  Jet  Line.  Low-cost  Starter 
Kits  available. 

•Pat.  #2,980,584 

Atk  your  distributor  for  dotails,  or  writo 


let  Line 
Poly  Rope  - 
li|htwei|ht. 
stronj.  Ilciible 
non  comluctor 


let  line 
Power  Cylinder 
-torl/Z”. 

3/4'.  1  ■■  conduit 


let  line  Gun  - 
lor  conduits 
1  1/4"  to  6" 


JET  LINE  PRODUCTS,  INC. 

61 S  FUCATf  AVE.,  CHARLOTTE  S,  NORTH  CAROLINA 


This  is  the  tool ...  Kearney  does  it  again!  The  Kearney  WH-2  Hydraulic  Tool— big  brother  to  the  WH-1 
Tool— is  the  FIRST  and  ONLY  portable,  hand-operated,  hot-line  compression  tool  to  accommodate  such  a  wide 
range  of  fitting  and  conductor  sizes.  Equipped  with  only  this  ONE  tool  linemen  can  now  install  tap  compression  con¬ 
nectors  on  all  sizes  of  energized  and  non-energized  conductors  from  #6  Solid  through  636  MCM  ACSRI  Die  sizes 
are  the  same  as  those  for  the  Kearney  WH-1  Tool,  plus  the  additional  sizes  required  to  install  the  larger  fittings 
shown  on  the  opposite  page.  Dies  snap  in  or  out  easily ...  can  be  secured  with  a  set-screw.  A  two-step,  high  speed 
pump  generates  full  21,000  pounds  of  thrust.  An  automatic  overload  valve  prevents  over-compression.  Large  C-frame 
head  allows  clear  view  of  work  area  while  making  indents.  A  partial'rotation  of  one  handle  sets  tool  to  compress  or 
retract  dies— no  need  to  remove  either  hand  from  handles.  Interchangeable  insulated  handles  are  available  in 
various  lengths  to  adapt  tool  to  individual  voltage  requirements. 


In  th$  W$st:  For  turthor  lotormotloii,  eoatoct  your  Koornoy  Wost  Coott  Distriiutor 
MAYDWELL  liHARTZELL.INC.,  LosAngeles, Portland, SanFrancisco,  Seattle,  Spokane,  Phoenix 


PLANTS  AT:  ST.  LOUIS 


FAYETTEVILLE.  ARKANSAS 


SHENANDOAH,  IOWA 
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. .  extend  the  connection  range  to  include 
installations  on  all  “Hot”  or  “Cold”  lines 
from  #6  Solid  to  636  MCM  ACSR 


Two-piece  T-Squeezon 
Boiled  Top  Connedor 
(4-hole  terminal  pod) 


Two-piece 
L-Squeezon 
Top  Connector 


Two-piece  l-Squeezon 
Hot  Line  Stirrup 


Two-piece  T-Squeezon 
Bolted  Top  Cormector 
(2-hole  terminal  pad) 


Aluminum  Squeezons 


Two-piece  Repair  Sleeve 


Two-piece  Cro*t-Tap 


Connector 


These  are  the  fittings . . .  New,  larger  Kearney  tap  connectors  and  the  Kearney  WH-2  Hydraulic  Tool  now 
extend  the  tap  compression  connection  range  to  include  installations  of  highest  electrical  efficiency  on  energized 
or  non-energized  conductors  as  large  as  636  MCM  ACSR.  Kearney  two-piece  aluminum  tap  connectors  accommodate 
large  conductor  sizes  from  266.8  MCM  through  636  MCM  ACSR.  Tap  units  slide  into  and  interlock  with  an  encircling 
sleeve  unit.  Sleeve  for  any  one  conductor  size  will  accept  interchangeably  various  tap  units  of  the  same  size  range. 
Kearney  interlock  design  aids  installation . . .  insures  uniform  compression  and  full-circumference  contact . . . 
eliminates  strand  cutting.  Sufficient  connector  mass  without  excess  weight  assures  cool-running  connections.  Inter¬ 
changeability  of  tap  units  helps  reduce  storekeeper  inventories. 

Also  illustrated:  Kearney  Cast  Aluminum  Terminals,  accommodating  wire  sizes  from  #2  ACSR  to  1000  MCM  Str.; 
Aluminum  Squeezons  for  wire  sizes  from  iS  Solid  to  397.5,  line  or  tap. 


kea^nev  JAMES  R.  KEARNEY  CORPORATION 

4224-42  Clayton  Avenue,  St.  Louis  10,  Missouri 

CLARINDA, IOWA  .  GUELPH,  ONTARIO.  CANADA  •  ST.  THERESE.  QUEBEC,  CANADA 
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. . .  the  all-quality  line  of 
all-purpose  heavy-duty 
extensions 

Here’s  the  kind  of  rugged  con¬ 
struction  that  pays  off  on  the  job: 
MOLDED-ON  caps  and  connectors, 
—  built-in  strain  reliefs  —  Royal- 
quality  cord  —  heavy  brass  blades 
and  double-wipe  contacts  —  locked- 
in-place  molded  construction  .  .  . 
and  FULLY  UL  LISTED! 

Next  time  you’re  ordering  elec¬ 
trical  supplies  from  your  whole¬ 
saler,  be  sure  to  include  Royal 
“POWR-KORDS”. 

ROYAL  ELECTRIC  CORPORATION 

Pawtucii  et,  Rhode  Island 


•  •  •  M  aMoclatc  of  I 

SALES  REPRESENTATIVES  AND  WAREHOUSES:  Lot  AngoUt-1950  Naomi  Avenuo,  Rt  7-9655;  San  Francisco 
—1225  Sixth  St.,  HE  1-5792;  Soattio— 4130  First  Avt.,  So.,  MA  3-SS82;  Danvor— 888  S.  Lipan  Stroot,  WE  6-34M 


There's  a  Royal  "POWR-KORD" 
for  every  need: 

•  RUBBER  or  VINYL 

•  BLACK  or  RED  (rubber) 

•  RED  or  YELLOW  (vinyl) 

•  HANDY  LENGTHS  -  from  KY  to  lOO* 

•  IN  THESE  TYPES  and  SIZES; 

^18  and  SJ  —  2-  and  3-conductor 
thru  ^12  S  —  2-conductor 
and  ^12  S  —  3-conductor 
^18  and  ;j(16  SJT  —  2-conductor 


►  H.  K.  Porter  Ot.’s  Delta-Star  Di¬ 
vision  has  sent  its  lightning  arrester 
seminar  on  a  nation-wide  tour.  (>>n- 
ductetl  by  H.  R.  D.  Biecker,  imnluct 
sales  manager,  and  F.  (i.  MacRae, 
lightning  arrester  specialist,  the  sem¬ 
inar  tleals  with  thi*ories  of  lightning 
and  its  effect  on  electrical  distribu¬ 
tion  systems,  arrester  designs  and 
functions  and  takes  a  ItMtk  into  light¬ 
ning  arrester  protection  methcxls  for 
the  future.  \  SO-minute  talk  is  fol¬ 
lowed  by  a  half-hour  open  discussion 
for  cpiestions  and  answers. 

^  Yuba  Coixsolidated  Industries, 
Richmond,  U;dif.,  plant,  closed  for  a 
year,  is  being  reopened  for  steel  fab¬ 
ricating  and  manufacturing  opera¬ 
tions,  according  to  President  John  L. 
McCiara.  I'he  l()5,()(H)-s<j-ft  plant  at 
Barrett  and  .\  St.,  formerly  known 
as  (ialsteel,  will  operate  as  Yuba 
.\ffg.  Division,  Plant  No.  2,  Rich¬ 
mond.  Edwin  J.  BIcxk,  Yuba  fac¬ 
tory  manager  at  Benicia,  will  also 
manage  the  Richmond  operations. 


Manufacturers* 

Distributors 

Harvey  May  Build 
New  Northwest  Plant 

Harvey  .\luminum  Inc.  is  repoii- 
ed  to  be  negotiating  tor  a  su.^3ian 
tial  share  of  the  3()0,()00  kw  of  fed¬ 
eral  power  being  offered  to  North¬ 
west  industries.  Fhe  power  would 
be  used  f(H  a  new  aluminum  plain 
ecjual  in  size  to  the  one  at  'Fhe 
Dalles. 

Negotiations  have  been  in  prog 
ress  betw'een  the  Bonneville  Power 
,\clniinistration  and  Harvey  .\lum- 
inum  on  a  long-term  contract  lor  the 
power.  Discussions  have  centered 
about  6(),(M)()  to  75,(K)0  kw  of  firm 
power  and  an  additional  95,000  kw 
of  secondary  power. 

No  Icxation  for  the  plant  has  been 
decided  ujxm,  it  was  reported.  The 
company  is  weighing  the  advantages 
of  lex  a  I  ions  Ixith  in  Oregon  and 
Washington. 

Harvey  is  now  expanding  its  pro¬ 
duction  capacity  at  its  plant  at  I'he 
Dalles  by  25%.  At  that  Icxation,  the 
company  receives  an  at-site  rate  ol 
SI  1.50  a  kw-year  because  of  its  prox¬ 
imity  to  I'he  Dalles  Dam. 

^  .Sc|uare  I)  (!o.  has  established  a 
resident  field  olfice  in  (>reat  Falls, 
.Mont.,  at  2012  19th  .\ve.  S.  BoI> 
|.  Hexiges,  who  had  been  employed 
at  .Seattle  since  195(>,  is  resident  field 
engineer.  Telephone  number  ot  the 
new  office  is  (.Lendale  2-0082. 
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PENGO 

POLE-MOUNT 

TENSIONER 


A-W  Products,  is  shown  in  his  new  office, 
a  part  of  a  3,200-sq-ft  addition  to  the  fun¬ 
eral  office  area.  At  left,  a  specially  con¬ 
structed  extension  to  a  fork  lift  helps 
handle  the  new  four-tier  warehouse  rack  in 
the  warehouse  section.  Also  housed  at  the 
addition  is  a  meter  department  and  print¬ 
ing  operation 


Now'..,  PENGO 
4000  Tensioner 
Takes  Conductor  to 
336,500  cm-ACSR 
or  397,500  cm-AAC 
—Tensions  to  1,000 
Pounds! 


►  Fanner  Mfg.  Clt).  has  appointed 
.Smith  Sales  (at.  of  Albut|uerque,  N. 
.M.,  as  its  sales  representative  for  New 
.Mexico  and  El  Paso  (anintv,  Texas. 


Here’s  a  bullwheel  tensioner  you 
can  carry  in  every  line  truck!  It 
features  two  18  inch  neoprene 
lined  bullwheels.  Tru-Stop  disc 
brake  —  yet  weighs  so  little  it’s 
truly  portable. 

Two  men  can  easily  place  the 
4000  PM  against  the  pole,  attach 
it  (chains  and  wing-nut  tightener 
are  permanently  attached  to  ten¬ 
sioner),  and  start  stringing  in  a 
matter  of  minutes.  Conductor  can 
be  payed  off  any  suitable  reel 
stand.  A  collapsible  reel  attached 
to  a  winch  shaft  makes  a  practical 
puller,  although  any  type  of 
power  previously  used  for  pulling 
can  be  used. 

TENSION  WIRE  STRINGING 
is  the  safe,  economical  modem 
way  to  string  distribution  and 
transmission  lines.  Why  not  get 
the  facts?  Write  for  new  PENGO 
catalog  TSE-1  for  full  data  on  the 
world’s  largest,  most  complete 
line  of  tension  stringing  equip¬ 
ment.  Please  address  Dept.  34. 


^  New  sales  representative  for  John 
f  E.  Fast  &  Co.  the  northern  Cali- 

'  fornia  territory  is  Long  It  .\ssocIates, 
.505  Middlefiekl  Road,  Redwood 
^LAM  structural  lighting  has  ap-  City. 

|>ointed  Jim  Shirreffs  Co.  as  its  rep¬ 
resentative  in  southern  California.  ►  Dennis  Wilson  is  a  new  Line  Ma- 

Excluded  from  his  territory  are  .San  terial  field  engineer  serving  the 

Diego  and  Imperial  ('.ounty  from  Butte,  Mont.,  area. 

.\ngeles.  ^  Oilicc  of  KullDog  Electric  Prod- 

►  Capital  Wholesale  Electric  Co.  ''J  Eos  .\ngeles  has  been  moved 

assumes  new  ownership  as  Elnuire  ftom  2885  E.  \V  ashington  Blvd.  to 
Dully  purchased  the  interest  of  -5020  Supply  Ave.,  Los  .\ngeles  22. 
George  Morrow  in  the  company. 

Duffy  becomes  president  of  the  com-  ^  Daystrqm  Inc.,  Weston  Instru- 
panv  in  Sacramento.  ments  Division,  has  opened  new  dis- 


^  Supa  Imulations  Inc.  has  become 
a  wholly  owned  subsidiary  of  Su|>er- 
ior  (^ble  C^orp.  Supa  sjKrcializes  in 
the  manufacture  of  Teflon  insulated 
wires  and  cables,  which  will  continue 
to  be  marketed  under  its  name. 


►  Ralph  .4.  Rlakelock,  appliance  ►  California  Wholesale  Electric  Co. 
sales  manager  for  Frigidaire’s  Day-  has  been  appointed  special  distribu- 
ton  sales  branch,  has  lieen  named  tor  for  Tork  time  switches.  Standard 
assistant  manager  of  the  company’s  units  may  now  be  ordered  direct 
Los  -\ngeles  branch.  He  has  been  from  that  company  at  2548  South 
associated  with  Frigidaire  since  1936.  Yates  Ave.,  Ix)s  Angeles. 


ENGINEERING  CO.,  INC. 


•  -IS 


460  Kifar  Road 
Santa  Clara,  California 
Phona:  AXminstar  6-7712 


THIS  IS  THE  ONE,  developed  to  meet  your  needs ...  the  Sangamo  J3 
Singlephase  Watthour  Meter.  No  warmed  over,  weary,  compromise  copy 
this.  No  follow  the  leader,  last-with-the-least  version  of  any  other  meter 
in  the  world.  This  is  the  J3 . . .  the  only  meter  with  true  magnetic  flotation. 
The  one  new,  noteworthy  development  in  watthour  meters  this  year.  One 
of  the  exceptional  advances  in  metering  in  any  year! 


The  Sangamo  J3  has  these  new  features: 

TRUE  MAGNETIC  FLOTATION  ...  the  moving 


system  of  the  J3  is  not  suspended,  supported, 
harnessed  or  trapped.  It  floats,  pure  and  simple, 
permanently  and  without  friction,  on  a  field 
created  by  Alnico  magnets  that  are  dimension- 
ally  and  magnetically  uniform. 

VISIBLE,  SELF-CLEANING  GAP. ..  because 
the  magnets  repel  each  other,  the  gap  stays 
clean;  it  cannot  be  bridged  by  metal  particles. 

CONTROLLED  FLOATING  SYSTEM  ...  in  the 
J3,  endshake  is  controllable  to  assure  best  per¬ 
formance  on  high  loads.  The  dual  damping 
magnets  in  the  J3  substantially  reduce  side 


thrust,  and  tilt-error  is  insignificant.  These  fea¬ 
tures,  combined  with  the  unique  slow  speed  of 
Sangamo  J  Meters,  give  you  a  moving  system 
that  is  guaranteed  for  life. 

ADVANCED  INSULATION  LEVEL  ...  Epoxy- 
coated  current  coils,  proven  on  Sangamo  poly¬ 
phase  meters,  provide  better  insulation,  facili¬ 
tate  heat  dissipation. 

SMALLEST  SIZE . .  .the  J3  is  smaller  than  other 
meters,  making  it  easier  to  handle. 

NEW  DESIGN... provides  better  visibility  for 
inspection  and  testing. 


Plus  these  traditional  Sangamo  advantages: 


HIGHEST  TORQUE... up  to  15%  more  than 
that  of  any  other  meter. 

SLOWEST  SPEED...  40%  fewer  revolutions 
than  any  other  meter. 

LOWEST  STARTING  W'ATTS  . . .  starts  to  op¬ 
erate  before  any  other  meter;  reijuires  25% 
fewer  starting  watts  to  begin  measuring;  total 
watts  loss  is  lower. 


SECTION ALIZED  CONSTRUCTION  ...  any 
component  can  be  inspected  and  replaced  with¬ 
out  completely  disassembling  the  meter.  Many 
parts  are  interchangeable  with  J  and  J2  meters. 

CORROSION  RESISTANT  FINISHES  &  MA¬ 
TERIALS. .  .end  maintenance  problems  caused 
by  weather  and  atmospheric  conditions. 

GLASKYD  BASE... with  tremendous  impact 
strength  that  shrugs  off  rough  treatment.  Has 
better  arc  tracking  resistance,  too. 


Your  Sangamo  Representative  is 
coming  your  way  with  a  sample  of  the 
new  J3.  Probe,  pry,  pore  over  it.  Write  it  into 
your  standards.  Then,  put  it  to  work  . . .  for  this 
has  everything  you  want  in  a  watthour 
meter.  And  that's  a  promise, 
for  this  is  one  of  the  really  great  ones. 


...^SMgoMo 


true 

MA6Ner/(f 

flotation 


SANGAMO  ELECTRIC  C  O  M  P  A  N  S  P  R  I  N  G  F  I  E  L  D ,  I  L  L I  N  O  I  S 


JH40-S 
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Now,  Conductor  Stringing  Sheaves  ^  ' 

WITH  PERMANENTLY  BONDED 


Proven  by  extensive  laboratory  and  field  tests. 
All  S&R  Conductor  Stringing  Blocks,  sizes  7" 


through  28",  ore  available 
Neoprene  Lined  Sheaves. 


with  Type  GNA 


NEW  CATALOG  on  complete  line  of  S&R  Conductor 
Stringing  Equipment  sent  on  request. 


SHERMAN  &  REILLY,  INC. 

ENGINEERS  AND  MANUFACTURERS 
1  St  and  Broad  Streets  •  Chattanooga  2,  Tennessee 
Telephone  AMherst  7-1273  •  Teletype  Exchange  CT-7036 


TYPE  GNA 

NEOPRENE 


Molded  by  a  vulcanization  process  under  heat 
and  pressure  on  specially  designed  machines. 
Lining  is  permanently  bonded.  Has  uniformly 
excellent  properties  for  resistance  against  abra* 
sive  wear  from  wire  rope  pulling  lines  and  de¬ 
terioration  from  lubricants. 


1 


Proven  power  equipment  and 
Davey  trained  rope  climbers . . . 
that’s  what  makes  Davey 
Surgical  Line  Clearance  so 
economical.  Utilities  can  rely 
on  the  dependable,  efficient, 
and  adaptable  Davey  crew. 
It  will  pay  you  to  talk  over  your 
tree  maintenance  problems 
with  the  West’s  leading  line 
clearing  specialists — Call  Davey. 


DAVEY 

TREE  SURGERY  CO.,  LTD. 

OF  CALIFORNIA 

SAN  FRANCISCO  •  Ruts  Building 
LOS  ANGELES  *  Story  Building 


Keeping  line  clearance  Msts  DOWN ! 
goodwill  UP 


Hedrick  Sturman 


Hedrick  to  Manage 
Sunnyvale  Operation 

W’estinghouse  has  announted  top 
executive  changes  in  its  Pacific  Coast 
inanulacturing  and  repair  organiza¬ 
tions. 

Larry  t.  Hedrick,  who  has  been 
Pacific  Coast  regional  manager  of 
the  Manufacturing  ic  Repair  Divi¬ 
sion  since  1955,  has  gone  to  the  Sun¬ 
nyvale  Manufacturing  Division  as 
manager,  succeeding  fames  S.  Ha¬ 
gan,  who  became  assistant  to  the 
vice-president,  apparatus  protlucts. 

Hedrick’s  post  as  .M&R  regional 
manager  has  l>een  taken  over  by 
Brian  J.  Sturman  Jr.,  who  was  re¬ 
placed  as  manager  of  the  C>>mpton 
)lant  by  Rhule  L.  Bell.  Hagan,  who 
tad  been  Sunnyvale  manager  since 
1957,  will  continue  to  make  his 
headtjuarters  there. 

►  Alcoa  has  consolidated  its  re- 
seardt,  development  and  sales  ef¬ 
forts  for  aluminum  sheet  and  foil 
strip  electrical  conductors  with  a 
similar  program  conducted  by  its 
subsidiary,  Rea  Magnet  Wire  Ca>. 

►  Bob  Hart  has  been  appointed 
marketing  man¬ 
ager  of  the  West 
Coast  Division 
o  f  Cornell -Du- 
bilier  Electric 
C  o  r  p  .  West 
Coast  sales  man- 
ager  for  the 
Lobe  Deutsch- 
inann  Corp.  for 
three  years  prior 
to  his  new  ap¬ 
pointment,  Hart  will  headcpiarter  at 
Cornell-Dubilier’s  Venice,  Calif., 
plant. 

►  D.  B.  Kitchel  has  been  made  as¬ 
sistant  general  purchasing  agent  for 
Kaiser  Steel  Corp.,  with  headquar¬ 
ters  at  the  comj>any’s  Oakland,  Calif., 
plant.  For  nine  years  he  has  been 
purchasing  agent  at  the  Fontana, 
Calif.,  works. 


Hart 


^  Acquisition  of  Dallons  Labora¬ 
tories  of  Los  Angeles  was  announced 
by  International  Rectifier  Corp.  of 
FI  .Segundo. 
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►  Gene  H.  Walter  has  been  trans¬ 
ferred  from  Alcoa’s  New  Kensing¬ 
ton,  Pa.,  works  to  Vancouver  where 
he  will  be  assistant  fabricating  works 
manager.  He  replaces  Lawrence  W. 
Meyer,  who  is  being  transferred  to 
New  Kensington  as  assistant  works 
manager. 

^  A.  R.  Brown,  specialty  sales  su¬ 
pervisor  for  Westinghouse  Electric 
Supply  So.  in  Spokane,  was  trans¬ 
ferred  to  Seattle  June  1  as  district 
s{x.‘cialty  sales  manager.  H.  F.  Lamb, 
credit  manager  at  S{x>kane,  has  re¬ 
tired  ami  has  been  succeeded  by 
Darrell  Svler. 


Sound  engineering  and  field 
testing  are  built  into  the 
advanced  design  of  all  Furnas 
Electric  products,  to  provide 
the  leading  motor  controls 
on  the  market  today. 


Mairr 


Ferguson 


►  Two  executive  appointments 
were  announced  by  the  Electrical 
(ionductor  Division  of  Kaiser  .\lum- 
inum  &  (Chemical  .Sales  effective 
July  1.  J.  Carl  Ferguson  has  been 
named  director  of  electrical  con¬ 
ductor  marketing  and  Cornell  C. 
Maier  succeeds  him  as  division  gen¬ 
eral  sales  manager.  Both  men  will 
be  headquarteretl  at  Oakland,  Calif. 
Ferguson,  a  graduate  of  the  U.  S. 
Naval  Academy,  served  for  five  years 
in  engineering  and  sales  |K>sitions 
with  RCA  and  F'F&R  Corp.  before 
joining  Kaiser  Aluminum  at  Kansas 
City.  Maier  had  been  serving  as  Los 
Angeles  district  manager  for  the  In¬ 
dustrial  and  Metals  Divisions. 


^  .4tomics  International  is  now  lo¬ 
cated  at  8‘K)()  De.Sota  Ave.,  C^anogu 
Park,  Calif.  Mailing  address  re¬ 
mains:  P.  O.  Box  309,  Canoga  Park. 


^  Donald  J.  Hawc's  is  the  new  area 
manager  lor 
Westing- 
y  h«)use  Electric 

I  Corp.’s  (Central 

Pacific  District 
^  Apparatus  Mar- 

keting  Division 
with  responsi- 
for  the 

^  electric  utility 

Hawes  8'‘>i»P-  He  suc¬ 

ceeds  David  F. 
Roach,  now  manager  of  Oregon  ajr- 
paratus  marketing.  Hawes  was  ap 
paratus  sales  engineer  in  Portland 
until  1950,  when  he  was  transferred 
to  the  San  Francisco  utility  group  as 
sales  engineer. 


►  Cilarence  W.  Higbee,  assistant 
general  manager  of  Kaiser’s  Electri¬ 
cal  Ornductor  Division,  retired  on 
July  1.  A  dinner  in  Oakland,  Calif., 
attended  by  employees  and  division 
executives,  honoretl  his  long  service 
to  the  industry. 


►  Alcoa’s  Rome  Division  has  trans- 
ferret!  L.  R. 
/  Hennings  to  its 

.Spokane  branch 
HL  sales  office,  re- 

pHt  ing  W.  A. 
Clarleton.  Carle- 
ton,  who  has 

kane  since  1958, 
will  move  to 
Pittsburgh 
headquarters  to 
join  the  structural  division.  Hen¬ 
nings  has  been  in  the  .Seattle  sales 
office  since  1957. 


Hogan  has  been 
San  F'rancisco  as 
for  Westinghouse 


^  Franklin  P. 
transferred  to 
branch 


•  Standardized  design  and  exclusive 
"in-between”  starter  sizes  eWow  wider 
application  with  fewer  units. 

•  Magnet  feolures  just  one  moving 
port.  Dual  voltage  ceils.  1 10-220  or 
220-440  volts  at  no  extra  cost. 

•  Vip-free  thermal  overload  relays. 
AAonuol  or  outomotic  reset. 

•  Non-trocking  contact  block  is  impact 
resistant.  Visible  and  front  removable 
silver^admium  oxide  contacts. 


manager 

Electric  Supply  Co.  He  joinetJ  Wes- 
co  as  a  sales  trainee  and  was  sent  to 
Omaha  in  1956.  Before  his  present 
apjMtintment,  he  was  apparatus  and 
supplies  sales  representative  in 
Omaha. 


Hennings 


►  S&C  Electric  C 


k).  has  named  Fred 
A.  .\llehoff  as 
its  sales  engi¬ 
neer  for  Ore¬ 
gon,  Idaho  and 
Montana.  His 
h  e  a  d  q  u  a  r  - 
ters  will  be  in 
the  W'eatherly 
Bldg.,  516  S.  E. 
Morrison  St.,  at 
Portland.  Alle- 
lioff  has  had  12 
years’  experience  in  application  of 
high-voltage,  circuit-interrupting 
equipment  and  is  a  registered  pro¬ 
fessional  electrical  engineer  in 
Oregon. 


^  United  Centrifugal  Pumps  has 
moved  from  Oakland  to  a  new  plant 
in  San  Jose,  Calif. 

►  Robert  V.  Mourer  has  been  ap- 
jKiinted  tlistrict  service  engineer  for 
the  newly  organi/eil  Denver  sales 
district  of  Babcock  &:  Wilcox  Co.’s 
Boiler  Division.  F'rom  headquarters 
in  the  company’s  office  at  1806  Tow¬ 
er  Bldg,  in  Denver,  he  will  direct 
activities  in  a  district  comprising  the 
States  of  Colorado,  Montana,  New 
Mexico,  Utah  and  Wyoming  and 
parts  of  Idaho,  Nebraska,  Nevada, 
.South  Dakota  and  Texas. 


sit  KM  rounstw  writ*  today  foz  tul- 

—  10i2  McKm  StTMfy 

Illinois. 


Allehoff 


FURNAS  ELECTRIC  COMPANY 


SalM  RtpmMtitim  hi  All  Kiacital  Citiw 
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Improved 

G&W 

High  Voltage 

POTHEADS 


offer 

simplified  design; 
lower  cost 
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Simplification  of  G&W’s  original  Type  AT  pot- 
head  design  has  resulted  in  lowering  costs  of  the 
new  high  voltage  pothead  line,  ATA-N  and  ATL-N. 
The  outstanding  mechanical  and  electrical  charac¬ 
teristics  which  have  been  responsible  for  the  fine 
performance  of  the  original  Type  AT  potheads 
have  been  retained.  Maximum  interchangeability 
of  parts  is  one  of  the  advantages  gained  by  the- 
simplified  design.  Also,  the  use  of  a  straight- 
through  type  ferrule  provides  a  more  stable  con¬ 
nection  to  the  overhead  line. 

A  new  means  of  retaining  gaskets  is  a  definite 
improvement  in  sealing  against  high  pressure. 
Successful  tests  up  to  750  psig  of  hydrostatic 


pressure  indicate  that  these  improved  G&W  Pot¬ 
heads  have  superior  performance  characteristics 
under  operating  static  heads  in  excess  of  200  psig 
(nominal). 

Type  ATA-N  and  ATL-N  potheads  are  another  ex¬ 
ample  of  the  constant  improvement  being  made 
in  G&W  products.  Their  performance  and  depend¬ 
ability  is  based  upon  G&W’s  thorough  understand¬ 
ing  of  electrical  and  mechanical  requirements  for 
cable  accessories  gained  from  55  years  of  engineer¬ 
ing  development,  testing,  and  operating  exper¬ 
ience.  Consult  with  a  G&W  Representative  on 
your  present  and  future  cable  termination  needs, 
or  write  us  for  full  information. 


GlW 


G&W  ELECTRIC  SPECIALTY  COMPANY 

3506  WEST  127th  STREET  •  BLUE  ISLAND,  ILLINOIS 

CANADIAN  MFR.  •  POWERLITE  DEVICES  ITD.  •  TORONTO,  MONTREAL  &  VANCOUVER 


superior  quality  standards  —  inspired  specialized  design 


ATM- 1 
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PRODUCT 

DEWS 

New  Designs  and  Applications 


Spacers 

(1)  Aluminum  Co.  of  America, 
Rome  Division ,  1501  Alcoa 
Bldg.,  Pittsburgh  19.  Pa. 

Hamburger  Bun  is  the  (lesniplive 
name  given  to  a  new  spacer  lor  bun¬ 
dled  transmission  conductors  by  its 
manufacturer.  1  his  nirkname  comes 
from  the  appearance  of  two  oval 
clamps  at  either  end  of  the  spacer’s 
helical  spring  hotly. 

.Accortling  to  the  manufacturer, 
design  of  the  new  spacer  gives  col¬ 
umn  strength  to  resist  short  circuit 
forces  and  great  flexibility  in  other 
directions  to  |)ermit  normal  londuc- 
tor  movement.  It  incorporates  a 
stainless  steel  spring,  separating  cast 
aluminum  clamps. 

\  variant  design  is  a  “tri-spacei." 
using  the  same  tyjie  of  helical  spring 
component,  with  spherical  clamps. 

Tubing 

(2)  Sequoia  Wire  He  Cable  Co., 
Subsidiary  of  Anaconda  Wire 
&  Cable  Co.,  2201  Bay  Rd..  Red¬ 
wood  City,  Calif. 

.\  new  jrolyolefin  tubing  anti  sleev¬ 
ing  material  is  said  to  heat  shrink  in 
diameter  to  form  a  tight  bond,  even 
over  irregular  shapes.  Designated 
Hyshrink,  the  new  tubing  is  flame 
retardant  and  thermally  stable  and 
can  be  slipped  easily  in  its  ex¬ 
panded  form  over  terminals,  con¬ 
nectors,  wire  and  cable,  conduit  and 
hose,  the  announcement  states. 
Upon  application  of  heat  (275  F). 


the  tubing  shrinks  in  diameter  to 
form  a  strong  methanical  bond. 
This  heating  will  not  affect  the 
flexibility  of  the  irradiated  tubing, 
the  manufacturer  states.  Longitudi¬ 
nal  shrinkage  is  less  than  lO^c- 
.Available  in  standard  colors  in 
sizes  from  4  to  24  and  in  standard 
lengths  of  4  ft.  Other  colors,  sizes 
and  lengths  tan  lie  made  to  cus- 
tomei  s|)ecifications. 

Transformer 

(3)  Westingbouse  Electric  Corf)., 

P.  ().  Box  2099,  Pittsburgh  30, 

Pa. 

This  15-kv  molded  outdoor  current 
transformer,  t)j>e  UrO.M-15,  is 
available  in  current  ratings  of  10/5 
through  800/5  amp.  I'lie  new  unit 
replaces  the  steel-fabricated  tyjre 
Uro  and  is  smaller  and  lighter. 
With  its  1.5  rating  factor  through 
000  amp,  it  has  .50%  more  overload 


capacity,  the  manufacturer  states.  A 
large  removable  conduit  box  per¬ 
mits  easy  and  quick  connections  and 
change-outs  due  to  increased  load. 


(4)  HENNEY  KILOWATT— A  specially  designed  72-v  traction  motor,  incorporating  high 
torque  per  ampere  characteristics,  is  used  to  drive  Eureka  Williams  Corp.’s  Henney  Kilo¬ 
watt,  an  electric  automobile  demonstrated  recently  at  the  EEl  meeting.  The  9-in.-diameter 
motor  is  basically  an  electric  industrial  truck  type  motor,  but  it  was  specifically  designed 
with  inherent  high  efficiency  for  u.se  on  the  Kilowatt  by  General  Electric’s  Direct  Current 
.Motor  &  Generator  Department.  Utilizing  the  small  car  bodv  design  of  the  Renault 
Dauphine,  the  Kilowatt  has  a  top  speed  of  35  mph  while  fully  loaded.  A  completely  new 
stepless  electric  control  is  being  researched  but  initial  production  will  use  magnetic  con¬ 
trol  for  battery  switching.  The  Kilowatt’s  range  is  about  40  miles  a  day  if  run  constantly 
and  50  to  60  miles  if  operated  at  moderate  speed  with  frequent  stops.  Built-in  battery 
rechargers  will  be  standard  on  the  production  model.  Weight  of  the  Kilowatt  is  24245  lb. 
Over-all  length  is  155  in.,  width  60  in.,  height  57  in.  and  wheelbase  89  in.  Sale  is  presently 
being  confined  to  the  utility  industry  by  Henney  Motor  Cjo.  Division  of  Eureka  Williams 
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Stringing  Block 

(5)  Shertnnti  !v;  Reilly  hu.,  lit 

and  Broad  Sts.,  Chattanooga  2, 

Term. 

Mcxlel  MH-3()3  spacer-type  aerial 
cable  stringing  block  may  be 
changed  easih  in  the  held  lor  string¬ 
ing  either  the  diamond  or  inverted 
wye  configurations,  this  manufac¬ 
turer  states.  High  strength  and  light 
weight  are  secured  by  the  use  ol 
aluminum  alloy  throughout.  Guards 
are  provided  at  each  sheave  position 
and  at  the  messenger.  Eath  sheave  is 
mounted  on  antifriction  ball  bear¬ 
ings,  jxfimitting  accurate  sagging 
and  also  making  |K)ssible  long  (on- 
tinuous  j)ulls.  S|>acer  iojk-s  mav  be 
attached  at  either  the  to[)  or  bottom 
of  the  bl<Kk. 


the  most  satisfactory 
pulling  line 
available  today!  J 


Bushing 

(7)  I.afjf)  Insulator  Co.,  I.eRoy, 

X.  1 . 

-A  new  low-voltage  transformer 
bushing  is  designed  for  internal 
mounting  with  a  single  screw-on- 
tyjje  retaining  nut.  Only  two  loose- 
parts  are  required  for  mounting 
each  bushing,  a  cork-Buna  N  flange- 
gasket  for  use  with  askarels  or  trans¬ 
former  oil,  and  the  retaining  nut. 
The  new  bushings  are  recommended 
by  the  manufacturer  for  distribution 
transformer  applications  to  1.2  kv 
with  a  thoice  of  two  terminals,  for 
conductor  si/es  No.  8  to  aluminum 
etjuivalent  of  2/0  or  No.  (i  to  alum¬ 
inum  etiuivalent  of  I/O.  The  termin¬ 
als  are  bron/e,  tin  plated  and  meet 
EEI-NEM.-\  standards.  Ihey  come 
with  gaj)  elettnxles  when  required. 


*  GREAT  STRENGTH 

(9,600  lbs.  tensile  for  *//"  diam.) 


*  LIGHT  WEIGHT 

(11.7  lbs.  per  100  ft.,  y,"  diam.) 


*  HANDLES  AND 
SPLICES  LIKE  MANILA 

in  any  climate  or  weather. 


♦  WATERPROOF, 

(even  salt  water)  can’t  mildew; 
excellent  dielectric  properties. 


PENGO-Prope  ii  a  synthetic  rope  of 
special  construction  for  pulling  line  use. 
Although  PENGO  has  other  synthetic 
and  manila  pulling  lines,  we  believe 
PENGO-Prope  far  surpasses  these  ropes 
in  cost-saving  performance. 


Spacer  for  Aerial  Cable 

(6)  Hubbard  &  Co.,  200  .S. 

Michigan  .ii'e.,  Chi(ago  4,  III. 

emailed  the  Hubbard-Park,  this  Nylon  Safety  Straps 
new  plexiglas  aerial  cable  spacer  rg  Mathias  Klein  9c  Sons,  72(M) 

eatures  easy  and  economical  instal-  McCormick  Rd., Chicago  45.  III. 

lation.  1  he  spacer  surrounds  the 

cables  and  messenger  and  spaces  New  Klein-Kord  nylon  safety  straps 
them  on  6-in.  centers.  Polyethylene  are  woven  from  filament  nylon.  .\c- 
grommets  are  slipjjed  on  to  the  vari-  cording  to  the  manufacturer,  stretch 
ous  wires,  which  are  said  to  be  easily  has  been  almost  eliminated  and 
installed  in  the  ojjc-ned  spacer.  .After  when  tested  in  use  they  were  capable 
the  conductors  and  messenger  are  of  test  loatl  of  2,750  lb.  Multiple 
snapped  into  place,  closing  the  spac-  plies  of  strongly  woven,  predipped 
er  automatically  locks  the  assembly  nylon  are  frictioni/ed  in  neoprene 
into  an  integral  unit  without  ac-  and  vulcanized.  All  buckles  and 
cessory  parts  such  as  belts,  cli|>s,  snaps  are  drop-forged.  No.  5291  ny- 
keejiers  or  tie  wires.  Ion  safety  strap  with  red  cotton 

.A  complete  line  of  aerial  cable  center  and  No.  5295  all-nylon  strao 
hardware  for  attachment  is  also  are  available  in  6-,  Oi^-,  7-  and  8-ft 
available.  lengths. 


LINE 

STRINGING 

SWIVELS 


Special  models  of  the  well-known 
MItLER  swivels  redesigned  specifi¬ 
cally  for  tension  line  stringing  use. 
The  result  it  a  reliable,  heavy  duty 
swivel  of  proper  dimensions  to 
past  through  stringing  sheaves 
and  bullwheel  grooves  easily, 
without  damage. 


ENGINEERING  CO..  INC 
Santa  Clara,  California 
Phone:  AXminster  6-7712 


For  additional  information,  use  coupon,  p.  100 
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Cable  Joint 

(9)  G  &  ly  Electric  Specialty 
Co.,  3500  W.  127 th  St.,  Blue  Is¬ 
land,  III. 

This  manufacturer  states  that  all 
materials  required  to  make  sealed 
pressure-tight  joints  for  oil-  or  gas- 
filled,  low-  and  mediuni-|>ressure 
aluminum-sheathed  cable  are  avail¬ 
able  in  kit  form. 

Housings  may  be  specified  with  4-, 
5-,  6-,  8-  and  10-in.  diameters  and 
with  variable  lengths  for  use  with 
cables  up  to  Si/g  in.  od.  The  hous¬ 
ings  are  said  to  recjuire  no  soldering 
or  welding  for  attachment  to  cable 
sheaths  but  depend  ujjon  O-ring  and 
compression-gasket  seals,  reducing 
skills  required  for  installation. 

Mechanical  strength  and  hermetic 
seal  are  secured  through  internal 
split  sheath  clamps  and  compression 
glands.  Bells  fit  snugly  over  cable 
sheath  and  housing  to  permit  ap¬ 
plication  of  protective  tajje  when 
jacketed  sheath  is  used. 


Ventilating  Heater 

(10)  Morrison-Pelsue  Co.,  2001 

S.  Bannock  St.,  Denver  23,  Colo. 

This  unit  is  a  78-lb  jxrrtable  venti¬ 
lator  and  heater  with  attached  300- 
w  generator  for  electric  light  or  sol¬ 
dering  iron.  A  new  waterproof  weath- 
erguard  protects  the  electric  outlets 
on  the  generator.  The  case  has  been 
redesigned  with  rounded  corners  for 
added  safety  and  streamlining.  Ac¬ 
cording  to  the  manufacturer,  the  unit 
has  greater  efficiency  and  an  in¬ 
creased  air  volume. 

Model  PE-G  delivers  from  300  to 
800  cfm  of  fresh  heated  air.  This 
heated  air  passes  through  the  heat 
exchanger  and  all  products  of  com¬ 
bustion  pass  into  the  atmosphere 
through  the  burner  exhaust  so  that 
only  safe  fresh,  heated  air  is  forced 
into  the  manhole  area. 


#<i7/ar“A<  oc/stom— mac/ol 
r*aoKs... 


\designed  and  built  to  meet  your  needs. . .  exactly] 


seat 


Your  worries  are  over  from  the  moment  you  choose  Killark 
custom-made  switch  racks  because  Killark  provides  a  com¬ 
plete  service  —  design  to  assembly.  First,  Killark  prepares 
and  submits  a  preliminary  blueprint  of  the  entire  unit, 
drawn  to  your  specifications.  After  approval,  the  switch 
rack  is  assembled,  wired,  and  sealed  at  the  factory  by 
Killark  w’orkers  with  experience  and  equipment  to  do  the 
job  right.  You  receive  a  switch  rack  ready  to  install. 

The  two  racks  shown  are  examples  of  the  type  of  custom- 
made  units  Killark  can  provide.  Each  has  been  made  to 
meet  the  users  exact  specifications,  and  is  completely  pre¬ 
wired  and  pre-sealed.  Killark’s  rust-proof,  non-sparking 
aluminum  enclosures  have  been  used  throughout  the  assem¬ 
blies  to  give  added  years  of  trouble-free  performance. 

You  get  these  extras  when  you 
order  Killark  custom-made  racks: 

Services  of  expert  Killark  engineers  •  One  supplier  for 
all  components  •  Dependable  Killark  aluminum  enclosures 
•  Fast  delivery  •  Easy  installation. 

Racks  for  outdoor  or  indoor,  hazardous 
t  or  non-hazardous  locations.  Write  for 
complete  literature. 


ELECTRIC  MANUFACTURING  CO. 

Vand«v«nter  and  Easton  Aves.  •  St.  Louis  13,  Mo. 
5«/m  Representatives  and  Warehouse  Stocks  in  Principal  Cities 


For  phone  number  of  closest  representatwe  see  advertising  index  in  back  of  book. 
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Switch 

(11)  Southern  States  Equipment 

Corp.,  Hampton,  (la. 

A  new  braidless,  center,  side  break 
switch  is  designated  type  GG  and 
is  available  in  voltage  ratings  from 
34.5  kv  through  161  kv  and  in  con¬ 
tinuous  current  ratings  of  600  and 
1,200  amp.  A  feature  is  a  swivel 
assembly,  providing  low  resistance 
current  transfer  jx)ints,  adequate  ca¬ 
pacity  for  short  circuit  current  and 
freedom  from  corrosion  and  con¬ 
tamination.  Both  insulator  stacks 
of  the  GG  rotate  foi  switch  opera¬ 
tion. 


Plug-In  Breakers 

(12)  Distribution  Unit,  General 

Electric  Co.,  Plainville,  Conn. 

New  70-  and  100-amp,  two-pole  cir¬ 
cuit  breakers  that  plug  into  standard 
G-E  load  centers  are  suitable  for  use 
in  the  manufacturer’s  Twin  units 
rated  125  amp  and  above.  I'he  new' 
breakers  are  rated  120/240  v  a-c  and 
may  be  installed  either  as  the  main 
service  disconnect  or  in  200-amp  pan¬ 


els  as  a  branch  circuit  disconnect. 
They  are  designed  on  a  l-in.-per- 
pole  modulus  and  are  interchange¬ 
able  with  other  G-E  plug-in  circuit 
breakers.  Details  in  bulletin  GE.V 
7071. 


Transformer 

(13)  Allis-Chalmers  Mfg.  Co., 

Milwaukee  1,  fVis. 

Extension  of  the  manufacturer’s  line 
of  current  transformers  to  include 
a  900-kv  BIL  unit  has  been  an¬ 
nounced.  The  oil-filled,  hermetical¬ 
ly  sealed,  corona-free  transformer  is 
designed  for  heavy  duty,  accurate 
metering  and  relaying  service,  it  is 
stated.  Utilizing  new  insulation 
techniques  and  refinements  in  use 
of  materials,  the  new  unit  weighs 
about  60^  less  than  a  conventional¬ 
ly  built  unit,  it  is  stated.  Complete 
with  oil,  it  is  said  to  be  comparable 
in  weight  to  a  250-kva  distribution 
transformer. 

Distribution  Transformer 

(14)  Wagner  Electric  Corp., 

6400  Plymouth  Ave.,  St.  Louis 

33,  Mo. 

This  manufacturer  has  announced 
transformer  uprating  capability  of 
12%  with  no  reduction  in  normal 
life  exjjectancy  for  its  entire  line  of 
jKjle-tyjie  distribution  transformers 
in  ratings  of  5  through  167  kva,  18 
kv  insulation  class  and  below.  .\c- 
cording  to  the  manufacturer,  these 
ratings  feature  new  coil  designs  with 
lower  impedances  and  higher  short 
circuit  strength;  advantages  achieved 
by  employing  improved  insulation 
system  design  to  provide  greater 
overload  capability  w'ithout  increas¬ 
ing  hot  sjxjt  temperature  rise  be¬ 
yond  the  present  A.S.\  Standard  lim¬ 
it  of  65  C. 


Electrical  Operators 

(15)  W estinghouse  Electric 
Corp.,  P.  ().  Box  2099,  Pitts¬ 
burgh  30,  Pa. 

line  of  electrical  operators  allows 
type  AB  circuit  breakers  to  be  re¬ 
motely  controlled.  According  to  the 
manufacturer,  models  with  rated 
control  voltages  of  120-,  240-,  480- 
or  600-v  a-c  and  125-v  d-c  can  be 
supplied.  They  will  actuate  breakers 
rated  to  100  amp  at  600  v  in  frame 
sizes  designated  E,  EH  and  F. 

These  operators  may  be  used  foi 
a  variety  of  remote  control  applica¬ 
tions  such  as  engine  generators,  bat¬ 
tery  chargers,  irrigaftion  and  oil  field 
pumps  and  lighting.  They  can  also 
be  used  for  capacitor-bank  switch¬ 
ing,  as  limited  duty  motor  starters 
or  as  an  overload  sensing  device. 

Breakers  that  are  mounted  on 
panelboards,  switchboards  or  bus¬ 
duct  plug-in  units  can  be  equipped 
with  the  new  electrical  opierators. 
They  do  not  impair  overload  pro¬ 
tector  features  of  a  breaker  and  do 
not  prevent  the  breaker  from  being 
manually  operated,  the  manufac¬ 
turer  states. 

Fittings 

(16)  The  Wiremold  Co.,  Hart¬ 
ford,  Conn. 

Four  new  fittings  claimed  to  ob¬ 
solete  10  fittings  previously  required 
are  intended  for  use  with  this  man¬ 
ufacturer’s  series  200,  500  and  700 
surface  metal  raceways.  Designated 
57200,  the  fittings  consist  of  a  single 
|X>le  switch  and  box,  utility  box,  du¬ 
plex  receptacle  and  box  and  duplex 
grounding  receptacle  and  box.  The 
grounding  receptacle  previously  was 
not  available  in  the  200  series. 

The  switch  is  rated  at  10  amp,  125 
V  or  5  amp,  250  v.  Both  duplex  re¬ 
ceptacle  fittings  arc  rated  15  amp. 
125  V. 


For  more  date,  use  coupon  p  100 
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fully  odjustoble,  TUBULAR  BUS  SUPPOBr 


This  bus  support  made  of  high-strength  bronze  throughout 
has  the  following  outstanding  features: 


*  Fully  adjtistable  to  any  angle  whatsoever 
within  a  complete  circle  (360*). 

*  No  need  to  lift  bus  out  oi  support  to 
change  cmgular  position. 

*  To  change  position  within  seconds,  merely 
loosen  4  insulator  mounting  bolts,  rotate 
assembly  to  desired  angle  and  re-tighten  bolts. 


*  No  inaccessible  internal  bolt  employed 
for  angular  setting. 

*  The  only  bus  support  whose  angular  adjustment 
does  not  jeopardize  its  overall  strength. 

*  By  reversing  cop  bvis  con  be  tight-mounted 
or  slip-mounted. 

Writ*  for  illiistrotod  brochure  I 

*0.  S.  PAT.  2.Ml,7t2 


iiirStvitch 


Power  Connectors 
and  Bus  Fittings 

for  COPPER  or  ALUMINUM 


OPERATES  AT  120  VOLTS 


WILL  NOT  BURN  OUT  IF 


ACCIDENTALLY  PLUGGED 


INTO  240  VOLTS! 

Send  for  free  Literature ! 


Electrical  West— Vol.  125,  No.  2 


EXTRA  Holding  Power 
L  QUICKLY  Installed 
klOUGH  For  long  life 


Connectors 

(17)  Bronco-Grip  Connectors, 
Western  Insulated  Wire  Co., 
Los  Angeles  .58,  Calif. 

Enterin}»  the  electrical  connector 
field,  Western  Insulated  Wire  hass 
announced  lironco-Grip  Connectors 
for  both  copjrer  and  aluininuni  wire. 
Ordered  initially  are  split  bolt,  vise 
grip,  sersice  entrance,  clamps,  paral¬ 
lel  connectors,  aluininuni  compres¬ 
sion  sleeves,  solderless  terminal  lugs, 
ground  clamps  and  straps.  HO-page 
catalog  describes  the  line. 


Conduit 


precision  controls  best 

It’s  “Precision-eered”!  Every  part 
of  the  PMC  fail-proof,  miniaturized, 
trouble-free,  2-component  multiple- 
control  is  your  guarantee  of  quality 
that  can’t  be  matched. 

Prove  to  yourself  what  more  than 
300,000  installations  and  an  esti¬ 
mated  1,000,000  “light  years”  in  the 
field  have  proved  to  other  users  of 
multiple-controlled  lighting. 

Specify  PRECISION — to  make  low 
first  cost  your  last  cost! 

PRECISION 

MULTIPLE  CONTROLS 

Plon»»r$  In  Automated  Lighting  Control 
233  CHESTNUT  RIDGEWOOD,  N.  J. 


EV€nSTICK 

ANCHORS 


(18)  Orangeburg  Mfg.  Co.,  Dh’i- 
sion  of  the  Flintkot e  Co.,  30 
Rockefeller  Plaza,  \eu’  York  20 


.\n  improved  fiber  conduit  is 
(laimed  to  have  better  weathering 
resistante  and  to  travel  and  join  bet¬ 
ter.  This  Klean-Kote  has  a  tough, 
nonbrittle  protective  coating  for 
clean  and  safe  handling,  .\ccording 
to  the  manufacturer,  the  conduit  is 
immune  to  electrolytic  action  and 
resists  the  corrosive  action  of  acids 
or  alkalies  in  soils  as  well  as  salt 
water,  sewer  gases,  oils  and  greases 


For  new  construction  and  maintenance 
—  Everstick  Anchors  speed  up  work  and 
provide  dependable  anchorage  on  all 
types  of  jobs.  Made  of  resiliant,  rust 
resistant  malleable  iron.  The  toughest 
anchors  mode.  Write  for  bulletin. 


Electric  Furnace 

(19)  Stewart-Warner  Corp.,  1826 
Diversey  Parkway,  Chicago  N, 


The  Electro-Flo  furnace  features 
Selective-Secpiencer,  a  nuHlulating 
device  that  controls  up  to  nine  stages 
of  heating,  dejiending  on  furnace 
capacity.  It  actuates  from  three  to 
nine  motor-ojierated  switches,  one 
for  each  pair  of  heating  elements  of 
approximately  10,00()-Btu  output. 

The  heating  elements  controlled 
by  the  Selective-Sequencer  add  heat 
in  steps  of  10,000  Btu/hr.  If  the  heat 
demand  lies  between  the  capacities 
of  any  two  heating  elements,  the  se¬ 
quencer  will  switch  each  on,  as  re-, 
quired,  to  maintain  the  optimum 
comfort  condition. 

The  Electro-Flo  is  available  in 
four  models,  each  offered  for  ojieia- 
tion  with  208,  220,  230  or  240  v. 
Minimum  Btu/hr  output  of  the 
smallest  si/e  is  23,085,  with  the  range 
extending  to  a  maximum  capacity 
of  92,205  for  the  largest  furnace. 
According  to  the  manufacturer,  the 
furnace  and  blower  can  be  installed 
in  any  jxisition,  and  the  same  units 
can  be  arranged  as  vertical,  counter¬ 
flow  or  horizontal  models  at  the 
installation  site.  Summer  ctxiling  up 
to  5  hp  can  be  added. 


GIBBONS  ELECTRIC  COMPANY 
P.  O.  Box  63,  SANTA  CLARA,  CALIF. 
CHorry  3-6698  91 S  DIGIulio  Avo. 

Succetsors  to  bos  fitting  activity  of 
Federal  Pacific  Electric  Co. 


(20)  TEST— A  345-kv,  1,600-ainp  Type  MK-40  vertical-break  air  xHitch  ha*  been  success¬ 
fully  tested  under  ice  conditions  inside  a  freerer  chamber,  according  to  its  manufacturer, 
H.  k.  Porter  C.O.,  I>elta-Star  Electric  Division.  The  high-voltage  power  switch  normally 
stands  on  three  insulator  stacks,  seven  high.  With  blade  fully  open,  it  reaches  a  total 
height  of  24  ft  9  in.  Shown  left;  S45-kv  switch  frozen  under  ^-in.-thick  ice.  Right:  the 
switch  breaks  the  ice  and  opens  successfully.  Closing  followed  the  same  procedure. 


Power  Pumps 


Insulator 

(21)  A.  li.  Chance  Co.,  Centralia, 

Mo. 

This  new  distribution  dcatl-end  in¬ 
sulator  features  all-aluininuin  hard¬ 
ware.  The  forged  aluininuni  cap 
and  stud  greatly  incresae  the  insu¬ 
lator’s  service  life  in  corrosive  at¬ 
mospheres,  the  manufacturer  states, 
and  makes  the  total  weight  of  the 
insulator  30%  lighter  than  standard 
distribution  insulators.  The  unit 
also  has  a  new  |K>rcelain  shell  con¬ 
tour  to  give  it  a  higher  impact 
strength  and  imjrrove  the  ap|x.'ar- 
ance  of  distribution  construction. 

\  scpiare  tongue  on  the  stud  in- 
terhxks  into  the  clevis  of  another 
insulator  to  nrevent  breakage  of  the 
jiortelain  wnen  handling  in  line 
construction  and  maintenance. 

(22)  An  appliance  motor  switch  repair  kit, 
desi^i^ed  to  handle  servicing  of  almost  all 
appliance  motors,  has  been  introduced  by 
C;eneral  Electric.  It  contains  11  basic 
switches,  plus  hardware  and  tools  needed 
to  make  up  the  130  switches  required  to 
service  appliance  motors.  Compart  in  de¬ 
sign,  the  kit  stands  4  in.  high  and  is  10x10 
in.  in  shape. 


(23)  Greenlee  Tool  Co.,  Rock¬ 
ford,  III. 

I  wo  high  -  pressure  power  pumps. 
No.  797E-T.\  and  No.  797VE-TA, 
are  designed  to  speed  operation  on 
a  variety  of  hydraulically  activated 
equipment.  The  former  features  a 
simple  ratlial-ty|)e  pump  with  two 
diametrically  opposed  pistons  driven 
by  a  simple  eccentric  drive  shaft.  A 
four-way  spool-type  control  valve, 
mounted  on  top  of  the  pump  unit, 
controls  high  -  pressure  advance  of 
ram  and  low-pressure  return. 

No.  797V'E-  r.\  is  identical  but  in¬ 
cludes  an  auxiliary  low-pressure 
pump  mounted  on  top  of  pump 
housing.  No.  797E-T.\  is  illustratecf. 

Noninterchangeable  Enclosure 

(21)  Wadsworth  Electric  Mfg. 
Co.  Inc.,  Covington,  Ky. 

The  manufacturer’s  new  200-amp 
fusible  main  has  provisions  for  24- 
32  or  40  circuits.  It  will  fit  between 
studs  set  16  in.  on  center  and  is  for 
three-wire  service,  solid  neutral,  120/ 
240-v  a-c.  The  cabinet  is  available 
in  either  surface  or  flush  mounting 
with  dead-front  construction,  also  for 
ind(M>r  and  raintight  installations. 
It  is  UL  listed. 

For  more  information, 
fill  in  coupon,  p.  100 


"We  like  to  do  business 
with  the  Fanner  Superformed 
Folks’... PURCHASING  AGENT 

“Our  transmission-line 

construction  is  done  on  a  bid- 
job’  basis.  But  we  insist  on 
reliable  sources  for  euery  item 
of  work  and  equipment, 
because  we  must 
customer  service  and  large 
investments. 

“Take  even  a  relatively 
small  item,  like  connecting 
materials  ...  we  find  that  the 
Farmer  folks,  both  Factory 
and  Agent,  are  the  kind  we 

111?  Quality 

No  one  knows  better,  than 
a  Purchasing  Agent,  Who  s 
Who”  among  the  Supphere. 


FANNER 

Quype/v^(rwi.€4<^ 

with  a 


"PROTECTIVE  TWIST" 


ARMOR  RODS... 

Protect  long-span  T&D 
lines  at  supports 
LINEGUARDS  ... 

Protect  short-span  T&D 
lines  at  supports 
PATCH  RODS... 

Repair  damaged  conductors 
TAP  ARMOR  . . . 

Protects  conductor  at 
tapping  points 
FANNGRIPS... 

For  dead-ending  strands 
and  conductors 
FANNSPLICES  . . . 

Join  two  ends  of  conductor 
wire 

PLASTIC  PRODUCTS  . .  . 

For  conductor  surface 
protection 


FANNER 

The  Fanner  Manufacturing  Co. 
Brookside  Park— Cleveland  9,  Ohio 

Division  Textron,  Inc 
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1209-1215  JEFFERSON  ST. 


LATROBE,  PENNSYLVANIA 


huiiman 

MANUFACTURING 

COMPANY 


WIRING 
with  CONCRETE 
POURED  to  VERY  TOP 

You  can  now  pour  concrete  to  very  top  of  box 
and  ttill  have  plenty  of  room  for  conduit  attach¬ 
ment  or  wire  pulling.  | 

A  3V4"  opening  in  box  permits  whole  hand 
access  from  top  of  concrete  to  bottom  of  floor 
box. 

The  f^190  "Tru-Level"  is  a  standard  4"  octagon,  : 
sheet  steel  box  for  concrete  or  tile,  also  wooden 
floors  with  concrete  base. 

A  V^"  adjustable  ring  along  with  three  screw  : 
legs,  2V>"  long,  make  tru-leveling  certain. 
Designed  to  fit  all  popular  size  and  style  recep¬ 
tacles— simply  clip  off  plaster  ears  and  drop 
into  place. 

tAttmd  UR<f«r  re^^xmminmtion  tmrvicmt  of  Vnder^ 
writor*  Loboratorietf  fnc, 

Latrob*  Prodwcts 
Non>Adiwttabla  Floor  §ox*« 

Ad|vstablo  Floor  Boxes 
Omi9  Boxos^Covor  PUtot 
Junction  Boxot^NoszUt 
Pip#  or  Conduit  Hengors 
IntuUtor  Supports 
Cable  Supports— Fish  Wire 
Staple  and  Cable  Clips  I 

Sole*  Aepresenfollees  In  nil  prinripol  Citifa:  • 


PAYNE  &  SLOAN 

11*1  East  5th  St.  let  Angeles  13,  Calif. 

L  F.  CHURCH  COMPANY 

7M  Natoma  Street  San  fraacisce  3,  Calif,  j 

HARVEY  M.  OLMSTEAD  COMPANY 

PO  Box  5512  T.A.  Denver  17,  Colo. 

NELSON  ENCLiSH 

I23S  N.  W.  Olitan  St.  Portland  S,  Ore. 

R.  C  ENGLISH  &  ASSOCIATES 

122nd,  S.  E.  Bellevue,  W*eh.  ' 


BULLETINS 

ETC. 


(25)  ALUMINUM  CONDUIT-A  brochure 
describing  its  new  aluminum  rigid  conduit 
is  available  from  Harvey  Aluminum,  19200 
S.  Western  Ave.,  Torrance,  Calif. 

(26)  CIRCUIT  BREAKERS-Circuit 
breaker  catalog  No.  17  is  available  from 
Killark  Electric  Mfg.  Co.,  Vande venter  and 
Easton  Ave.,  St.  Louis,  Mo. 

(27)  ELECTRIC  HEAT  COSTS-Esti- 
mated  costs  for  electric  heat  in  105  major 
cities  and  marketing  areas  are  given  in  a 
bulletin  published  b^  Sun-Tron  ^rp.,  7435 
W.  Wilson  Ave.,  Chica^  31.  Also  included 
are  details  on  installation  procedures.  Tbe 
manufacturer  suggests  that  the  area  for 
which  information  is  desired  be  specified. 

(28)  CIRCUIT  RECLOSER-I-T-E  Circuit 
Breaker  Co.  has  published  a  new  bulletin 
on  its  type  MB-2  automatic  circuit  recloscr. 
Included  are  descriptive  details,  applica¬ 
tion,  dimensions  and  ordering  data.  Copies 
are  available  from  I-T-E  representatives 
or  from  the  Greensburg  Division,  Greens- 
burg.  Pa. 

(29)  CONDUIT— Data  on  rigid  aluminum 
electrical  conduit  are  available  in  an  illus¬ 
trated  32-page  manual  published  by  Kaiser 
Aluminum  &  C.hemical  Sales.  Copies  may 
be  secured  from  the  company’s  Department 
NR-45,  300  Lakeside  Drive,  Oakland  12, 
Calif. 


(30)  BUS  DUCT  —  Application  data  for 
impedance  bus  duct  are  contained  in  a  20- 
page  booklet  offered  by  Westinghouse  as 
No.  30-662.  Available  from  tbe  manufac¬ 
turer,  P.O.  Box  2099,  Pittsburgh  30. 

(31)  CAPACITORS-Bullctins  8145  and 
8148  published  by  Federal  Pacific  Electric 
Co.  cover  pole-type  capacitors  and  capacitor 
assemblies  used  by  utilities  for  power-factor 
improvement.  Copies  are  available  from 
the  manufacturer’s  general  office,  50  Paris 
St.,  Newark  1,  N.J. 

(32)  ALUMINUM  LINE  TRAPS-A  bulle 
tin  on  its  aluminum  line  traps  for  electric 
utility  systems  has  been  published  by  G-E’s 
communication  products  department.  This 
bulletin,  ECC-113,  can  be  secured  from 
General  Electric  Communciation  Products 
Department,  P.O.  Box  4197,  Lynchburg,  Va. 

(33)  RIGID  PVC  CONDUIT-A  20-page 
catalog  on  rigid  polyvinyl  chloride  elec¬ 
trical  conduit  has  been  issued  by  Kraloy 
Plastic  Pipe  Co.,  402  W.  Central  Ave., 
Santa  Ana,  Calif.  Included  are  test  results, 
specification  information,  installation  in¬ 
struction,  corrosion  resistant  charts. 

(34)  WIRING  GUIDE— Surface  metal  race¬ 
ways  and  fittings,  multi-outlet  assemblies 
and  lighting  equipment  are  covered  in  a 
revised  152-page  catalog  and  wiring  guide 
from  the  Wiremold  Co.,  Hartford,  Cxmn. 
Included  is  a  new  section  on  the  National 
Electrical  Code  as  it  affects  the  manufac¬ 
turer’s  products,  including  a  table  showing 
capacities  of  Wiremold  boxes.  The  catalog 
also  contains  tables  showing  revised  UL- 
listed  rapacities  on  Plugmold  21(81  and 
3000. 
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You  get 
better 
wire  and 
cable 
because 


NEARLY  EVERYONE  AT  CIRCLE'S  AN  "INSPECTOR 


Take  Oscar  Stangoni,  braiding  ma¬ 
chine  operator  at  Circle. 

Mr.  Stangoni  doesn’t  need  to  use  a 
micrometer.  Ordinarily,  his  foreman 
sets  up  the  machine,  checks  with  a 
“mike”  at  the  beginning  of  a  run  and 
several  times  during  a  run  to  make 
sure  that  the  O.D.  is  OK. 

But  Oscar  Stangoni  uses  one  just  the 
same — and  he  uses  it  often.  Why? 
Maybe  pride  or  a  sense  of  responsi¬ 
bility — or  maybe  just  because  he 
feels  better  when  he  also  knows  the 


cable  is  absolutely  right. 

This  is  just  one  of  many  ways  in 
which  Oscar  Stangoni  and  hundreds 
more  like  him  at  Circle  make  sure 
that  the  wire  and  cable  they  turn  out 
is  as  good  as  it  can  possibly  be. 

And  that’s  another  reason,  we  be¬ 
lieve,  why  Circle  products  have 
achieved  their  reputation  for  quality. 
Next  time  you  specify  cable,  we  sug¬ 
gest  you  ask  for  Circle.  There’s  no 
liner  cable  made.  CIRCLE  WIRE  & 
Cable  Corp.,  Maspeth,  N.  Y. 


WIRE  A  CABLE 

a  tubaidiary  of 

Cbm  m  Pasco  Cowoiation 


RUBBER  COVERED  WIRE  A  CABLE  •  VARNISHED  CAMBRIC  CABLE  •  RLASTIC  INSULATED  CABLE  •  NEOPRENE  SHEATHED  CABLE  •  CIRTUBE*  EMT 


Here’s  a  disconnect  switch  your  line¬ 
men  will  have  no  trouble  operating  — 
even  in  the  dead  of  an  ice-packed  night. 

No  matter  what  the  hour,  any  lineman 
can  quickly  locate  large,  white  pull  ring. 
It's  treated  with  a  special  weather-resist¬ 
ant  paint  that  reflects  the  outline  of  the 
pull  ring  at  night. 

And  ice  or  corro.sion  is  no  problem 
when  it  comes  to  opening  this  new  TECO 
disconnect  with  full  pry-out  action. 

PLUS  ...  A  rugged,  one-piece  blade 
formed  from  square  copper  tubing. 
Heavy-duty,  double  blade -stops  that 


arrest  blade  at  90  degrees  in  the  open 
position.  Positive  double  latching  when 
blade  is  closed.  Silver  buttons  on  hinge 
and  clip  contacts  for  greater  conductivity. 

ALL  TECO  hook-operated  disconnect 
switches  comply  with  NEMA  specifica¬ 
tions  for  heat  rise,  surge  currents,  center 
distances  and  insulators.  Double  hooks 
can  be  furnished  for  load  interrupting 
hot-stick. 

Switch  is  available  from  5  KV  through 
69  KV  in  400,  600  and  1200  amps. 

Write  today  for  bulletin  801. 


TURNER  ELECTRIC  CORPORATION 

9510  ST.  CLAIR  AVENUE  EAST  ST.  LOUIS,  ILLINOIS 

Compl*f«  lirm  of  oir-hrook  swHchos,  dood-ond  bond  brockoti,  floxi~bond  and  thru^boft  chitor  transformor  brockoft. 


'or  a  combination 

Just  telephone  Porta 

electrical  field  office 

House  collect  and  get 

ad  storage  shed  that’s 

immediate  delivery. 

quick  to  move  on  and 

Prefabricated,  bolted. 

off  the  job,  I  like 

waterproof  plywood 

Porta  House.  We  have 

panels — can  be  moved 

them  on  several  jobs.” 

on  a  pick-up  truck. 

PORTA 


HOUSE 


Ridgely  K.  Dodge  ^  r  6767  Broadway  Terrace,  Oakland,  Calif. 
Phone  collect  for  immediate  delivery:  Olympic  2-7237 


WANTED 

Active  New  York  State  Distri¬ 
butor  seeks  additional  manu¬ 
facturers'  lines  to  stock  and 
sell  to  gas  and  electric  utilities. 
Write  Box  3 1 3,  Electrical  West, 
68  Post  Street,  San  Francisco  4, 
Calif. 


USE  THE  ELECTRICAL  WEST'S 
BUYERS'  GUIDE  AND 
MANUFACTURERS'  DIRECTORY 


I  ARE  YOU  RECEIVING 

I  ELECTRICAL  WEST 
I  ON  A  ROUTE  SLIP? 


why  not  be  receiving  your  own  copy? 
You  can  have  it  sent  directly  to  your 
home  where  you  have  more  time  to  read. 

For  only  $3  yew  will  receive  12 
regular  meethly  istwes,  plus  12  Mid 
Month  Newsletters  and  the  annual 
Buyers  Guide  t  Directory. 

Just  put  your  name,  residence  address, 
title  and  company  on  a  post  card  and 
mail  to;  Electrical  West,  Circulation 
Dept.,  68  Pott  St.,  San  Francisco  4,  Calif. 
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(Centinued  an  page  104) 
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Burndy 
Corporation  — 

(U.  I.  DlVISIkk) 


•  Collyer  Insulated 
Wire  Company 

•  Convair 
Instruments 

(Divisioa  IF  CENERAL 
DYRAMICS) 

•  Halex, 
Incorporated 

•  Husky  Products, 
Incorporated 

(DIVISION  OF  OURNDY 
CORPORATION) 

•  Hufi^hes  Ain  raj t 
Company 

(INDUSTRIAL  SYSTEMS 
DIVISION) 

•  Kurz  &  liocjt 

(COMMERCIAL  DIVISION) 

•  Lapp  Insulator 
Co.,  Inc. 

•  I.otran, 
Incorporated 

•  Preformed  Line 
Products 


3450  Wilshire  Blvd.,  Los  Angeles  5,  Calif. 
Phone  DU  1  3951  •  TWX  LA-795 
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"£asy 


0)  exclusive 


(Cenlinuad  from  pogo  103) 


Lino  Matorial  Induttriai 
San  Franciico 
Los  Angalas 
Portland  ... 

Saattle  . 

Spokana  . 

Salt  Lako  City 


Plaza  5.86OO 
RAvmond  3.O2SI 
CAoitol  2-1961 
ATwater  3-6368 
KEystono  S-2461 
Elgin  5-6257 


Phoanix:  J.  E.  Radmond  Suooly  Alpina  4-6471 

Bolaa  .  Phono:  2-5706 

Butta .  Phono:  8340 

Danvar  FI  5-1689  and  1680 

Sacramonto.  Calif  Gl  2-6264 

Anchorage  (Spenard)  Alaska  FA  2-2649 


McGraw-Hill  Book  Co.  35 

Moloney  Electric  Co.  .27 

Sarland  Affoltar  In  following  cities: 

San  Francisco  . EXbrook  7-1800 

Los  Angolas  . MAdison  4-10M 

Portland  . CApItol  3-7349 

Saattia  . Mutual  2-4930 

Danvar:  Hamilton  Aaaociatas  CHerry  4-1305 
Salt  Lake:  Ritor  Enginaaring  EMpiro  3-7933 

Pacific  Gas  and  Electric  Co.  23 


Patarsen  Engineering  Co. 

(Contact  factory  for  nearest 
Santa  Clara,  Calif. 


Sangamo  Electric  Co. 

San  Francisco:  L.  A.  Nott  . 

Lot  Aitgelot:  (Factory  Salat) 

(Tima  Switches)  . 

Saattia:  T.  R.  Wood  . 

Denver:  Mt.  States  AAachiitary 
Phoanix:  J.  £.  Redmond  Co. 
Portland:  R.  L.  Schoonbargar 

Butto:  R.  E.  AAcDonough . 

Tucson  . 

Albuquerque: 

Gorman  Engineering . . 

El  Paso:  Gorman  Enginaaring 


Sherman  B  Reilly,  Inc. 


Smoot-Holman  Co.  22 

San  FraiKitco  .  MArkat  1-8474 

lot  Angeles  .  ORegon  8-8981 

Salt  Lake  City:  J.  R.  Christantan  EAApira  3-4419 

Saattia:  F.  C.  Scharr  _  ATwater  2-9230 

Portlactd:  Clay  Barton  CApitol  8-3520 


Southern  California  Edison  Co. 


MAdison  4-7111 


Southern  Electrical  Co. 

Garland-Affolter  Eng.  Co.  in  fa 
San  FrartciKO 
lot  Angalat 
Portland 
Saattia 

Danvar:  Hamilton  Associates 
Phoenix:  R.  E.  Coulton  Co. 


followirtg  cities: 
EXbrook  7-1800 
MAdison  4-1864 
CApitol  37349 
Mutual  2-4950 
It  CHerry  4-1505 
Windsor  3-8935 


screw  with 
deep  slotted 
head  makes 
working  easy— 

^  even  in  the 
^  tightest  areas. 
There  is  no  backing 
out  when  inserting  conduit. 


eotneRmTmtnt 

Ono  ploco,  solid  tubulor 
•tool— cannot  opoo  or 

•proad.  AvaHablo  in  aH 
•Izos  from  *•  2". 


Connect  with  for  Economy 

Samples  and  Brochure  on  Request 


ELECTRIC  TUBE  PRODUCTS 

74  16  Grand  Are  Maspeth.  :N  Y  C  NY 
DEfender  5  6000 


Oakland  .  Olympic  2-7237 

Sacramento;  Robert  Cronin  Gl  Ibert  3-8543 
Portland:  Bardi  Gen.  Contractors 

PRospect  5-4354 

Lot  Angeles:  Constructors  Supply  Co. 

. lUdlow  34158 

Los  Angeles:  Bell  &  Black  ANgalua  9-7586 
Santa  Ana;  Blystona  Equip.  Co.  Kimberly  2-3918 


Porter  Co.  Inc.,  H.  K.,  National  Electric  Dhr.  26 


San  Francisco 
Lot  Angolas 
Seattle 

Salt  Lake  City 
Danvar 


Precision  Multiple  Controls 


UNderhIII  1-1145 
RAymond  34654 
MAin  3-3775 
DAvis  2-2701 
PEarl  33741 


Sen  Francisco; 

Wrathall  8  Krusi  EXbrook  7-3593 

Los  Angeles;  Induttriai  Enginaer:ng  8 
Equip.  Corp.  DUnkirk  1-1281 

Denver;  Jim  Dawson  Co.  Alpina  5-7194 

Selt  Lake  City; 

Leonard  M.  Slusier  Elgin  5-2322 

Vancouver,  Wn.; 

Bill  Horning  Sales  OXford  4-4475 


R  T  B  E  Cerp.  IS 

Portland  MEreury  9-2161 

Madford;  H.  L.  Mooney  . .  SPrIng  2-9948 

^  Joae;  N.  R.  Beebe  .  ANdrowa  4-5641 

Petedena;  D.  8.  Co^  .  SYlvan  0-5977 

Salt  lake  City:  T.  R.  Van  Wagoner  Co. 

.  INgortol  6-2461 

Bellevue,  Wn.:  K.  H.  DuBoit  SHarwood  64114 

Billings;  W.  1.  Lassen  Alpine  9-9306 

Anchorage;  J.  P.  Bagoy  BRoadway  7-8011 


Ripley  Co . 

Portland:  Wm.  J.  Cottrell 
Phoanix;  W.  H.  Eddy 
Oakland:  J.  H.  Ormond  Co. 
Lot  Angeles;  A.  W.  Nath  Co. 

Rome  Cable  Div.  of  Alcoa 

Los  Angeles 
Sen  Francisco 
Saattia 

Salt  Lake  City 
Denver 


Royal  Electric  Corp. 


CApitol  7-6191 
Alpine  2-6322 
TWinoeks  33235 
ANgelut  9-7304 


RAymond  33631 
VAIoncia  6-3580 
MAdlaon  4-3017 
ELgin  9-8811 
rEvateno  4-0533 


Southern  Stales  Equipment  Corp . 56 

Seattle:  Joa.  C.  Platt .  AAAin  3414) 

Salt  Lake  CItyi  H.  Lae  Rawlings  Co. 

. Eight  94811 

Don^:  R.  T.  iWh  .  EAst  2-1082 

Let  Angalat:  W.  E.  Kirk  Ce.  MAdlaon  4-3651 

Lake  Grove,  Oro.i  C.  F.  Sel^. .  NEptuno  6-I4M 

Oakland:  John  H.  Ormond  TWinoaka  3-32U 


Square  D  Ce.  . 54,  55 

Lea  Angeles  CApHel  1-1171 

Swi  Francisco  JUniper  74590 

Seattle  .  EAat  31474 

Portland  .  BEhnont  4-8488 

Denver  KEyatene  44234 

Salt  lake  CItv  ...  DAvia  2-5859 

Phoenix  Alpine  14448 

El  Pate  .  KEyatene  3-OM 

Spokane  .  FAhfax  S-SdM 

San  Diego  .  BEbnenl  37821 

Freeno  .  AMfwrtt  84268 


Lot  Angelet;  Eckert-lleyd  Co.  Richmond  7-9655 
San  Francttco:  Eckert-lleyd  Ce..  .HEmlocfc  1-5792 
Seattle;  Northwestern  AMncies ...  MAin  3-8882 
Portland;  Northwoalom  Agenciea  CApitol  7-0434 
Phoenix;  Wm.  Benndorf  CReatweod  7-1663 
Denver:  Hyde  Elistrwslai  Ce.  WEat  44456 


San  Francisco:  Wrathall  8  Krusi  EXbrook  7-3593 
Los  Angeles:  R.  E.  Cunningham  8  Son 

. MAdlaon  31105 

Portland;  Wm.  J.  Cottrell  8  Assoc. 

. . CApitol  74191 

Seattle:  Fred  H.  Carlton  Co.  ATwater  44630 

Donvor;  Ambler  Co.  TAbor  5-8885 

Turner  Electric  Corp.  102 

Fred  W.  Carlson  In  following  cities 

Saattle  .  ATwater  4-4630 

Portland  .  CApitol  33790 

Butte  .  Phone  8916 

Lot  Angeles; 

Industrial  Eng.  8  Equip.  Corp.  DUnkirk  1-1281 

Denver:  Hamilton  Attociatat  CHerry  4-1505 


Wagner  Electric  Cerp. 

South  San  Francisco 
El  Segundo,  Calif. 

Portland  . 

Salt  lake  City  . 


Wostinghouse  Electric  Cerp. 

0,  9,  20,  21,  36,  37 

San  FratKiKO  EXbrook  2-5353 

Lot  Angalat . AAAdIton  33801 

Denver  . KEystono  44121 

Phoenix  Alpine  84621 

Salt  Lake  City  . ELgin  5-3413 

Saattia  . MAin  2-0008 

Portland  .  .  .  CApitol  2-9151 

Spokana  FAhfax  8-3371 


MALLEABLE  IRON 


Order  these  Gedn^  Connectors 
with  INSULATED  THROATS 

Liquid-Tite  Connectors 
Conduit  Nipples 
90°  Short  Conduit  Elbows 
90°  Bushed  Conduit  Elbows 
No-Thread  90°  Connectors 
No-Thread  90°  Short  Angle  Connectors 
No-Thread  45°  Short  Angle  Connectors 
90°  Special  Conduit  Entrance  Elbows 

No-Thread  Connectors  for 
Heavy  Wall  Conduit 

Watertight  Connectors 
2-Screw  Connectors 
45°  Angle  Connectors 
90°  Angle  Connectors 
90°Corner  Adapters 
Bonding  Bushings 
Service  Entrance  Coble  Fittings 
E.M.T.  Connectors 
90°  Short  Angle  E.M.T.  Connectors 
90°  Long  Sweep  Angle  E.M.T.  Elbows 
Offset  Connectors 
Offset  Nipples 


Added  wire  protection,  faster  and  easier  pull-through  . . .  you  can  now 
get  these  added  benefits  on  a  complete  line  of  top-quality  malleable 
iron  Gedney  connectors.  Gedney  Insulated  Throat  Connectors  eliminate 
fraying  and  snagging  .  .  .  leave  wire  smooth  and  safe. 

Gedney  fittings  are  made  from  top-grade  malleable  iron.  They’re  un¬ 
matched  for  toughness  and  are  impervious  to  corrosion.  Each  Gedney 
product  must  pass  rigid  inspections. 


GEDNEY  FITTINGS  FIT 


SYMBOL  OF  COMPLETE  SERVICE 

Delta -Star  transformers  are  an  increasingly  familiar  sight  at  utility,  industrial  and  commercial 
installations  throughout  the  West  today— good  reason.  Complete,  fully-integrated  manu¬ 
facturing  facilities . . .  producing  a  full  range  of  transformers,  pole  mounted,  substation  and  dry 
types,  through  5000  kva,  single  and  three  phase.  Direct,  personalized  Delta- Star  service  on  your 
transformer  needs  is  provided  everywhere  in  the  West  through  new  sales  engineering  offices  in 
every  major  city.  These  new  standards  of  production  and  service  add  new  meaning  for  you  to 
a  respected  trademark.  -J^i 

Delta-Star  Electric  Division,  1030  Washington  Street,  San  Carlos,  California 

Offices  at  Albuquerque,  Denver,  Los  Angeles,  Phoenix,  Salt  Lake  City,  San  Francisco,  Seattle. 


ELECTRIC  DIVISION 


DELTA-STAR 


H,  K,  PORTER  COMPANY,  INC 


PORTER  SERVES  INDUSTRY  with  steel,  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment,  electrical  wire  and  cable,  wiring  systems, 
motors,  fans,  blowers,  specialty  alloys,  paints,  refractories,  tools,  forgings  and  pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 
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